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hobby requires good tools and 
microscopy is no exception 


A= see i tet ene 


To get the most out of the 
‘changing world. beyond your sight, you 
must own a. good microscope. Its lenses 
fre your passport Jato unseen Lands and 
Unless they give a. clear view your travels 
soon wl lose thei 2st. 
you buy your’ microscope, you 
will be taking the most important) step 
fof your career as 3 microscopist. Unlike 
the experienced professional who can 
spend thousands of dollars, you will be 
an amateur striving to make a choice be- 
tween low-priced instruments, Naturally, 
Your inexperienced eye may fail to see 
the difference in value between one mi- 
‘eroscope costing a few dollars and another 
selling for twenty 
‘The amateur rust realize frst of all 
that a microscope is 4 scientific instru 
ment) Unfortunatly, the present pop- 
larity of amateur microscopy has brought 
4 group of extremely low-priced and un- 
scientic microscopes into the field. As 
toys, they fil a definite need. But to the 
newcomer, who is serious about his mi 
eroscopy, they often spell disappointment 
‘A good microscope is an accurate opti- 
cal device. It must be made of the best 
materials under precise conditions. Lenses 
that are to enlarge tiny organisms must 
be carefully ground and polished. In many 
af the chesper microscopes, the lenses are 
crude affairs, merely pressed or rourhly 
round to shape and harely polished 


, ‘TWO OR MORE 
—" OBJECTIVES 


LARGE STAGE 


REVERSIBLE 
_— CONCAVE-PLANE 
MIRROR 


‘enough to remove even the small scratches 
and imperfections that are bound to. ex: 
ist. Such lenses can never give the cleat 
ness and definition of a good optic. In- 
Stead, their fields will be spotted. with 
re specks that will move as the eye 
piece is rotate 

"To be accurate, a microscope must have 
a. line ‘of sight that passes through the 
feact centers of all its Tenses, Any other 
path results in distortion. This degree of 
prccion cine obit only by, man 
facturers who are equipped for delicate 
work. The building of a microscope is 9 
job for an optical expert and not a manu- 
Factrer af ys, 

‘general appearance of a microscope 
should be that of a high-quality instru: 
rent. It should have a durable finish and 
be easy to. clean, stable, and. sturdy 
Since adjustments’ must be made while 
the microscope isin use, its frame should 
be rigid enough to prevent the field of 
vision from wandering atthe slightest 
touch, There should be some kind of 
focusing arrangement—a rack and pinion 
has been found by professionals to be the 
best, and a roomy observation stage fitted 
with strong spring clips grip the ends 
‘of the specimen slides. One’ of the com- 
ton deficiencies of cheap microscope is 
2 miniature stage, far too small 10 a¢- 
commodate the standard sides, 

By examining the reflecting mirror be- 
low. the stage of a microscope, the inex- 
perienced amateur can tell a great deal 


bout the quality (Continued om page 5, 
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WHAT IS A GOOD 
MICROSCOPE WORTH? 
(Continued rom page 4) 


of the instrument. To do its work, it 
should be arranged so that it can be tilted 
at any angle. Many of the cheaper instru- 
ments have stationary mirrors that are 
entirely unsatisfactory. Also, to give the 
maximum of light, the mirror surface 
should be concave (curved in) to focus 
or concentrate the light on the object 
A flat mirror merely reflects the light 
spreading it over a large area 

Te is in the question of magnification 
that the amateur is tempted to go astray 
in his choice. In his desire to. get. the 
sreatest magnification for the least money, 
he often buys an instrument that ster 
fices clearness. If the image is clear and 
wel defined, a’magnification of 200 or 300 
is adequate for most work. In fact, many 
amateurs prefer to, work at stil! lower 
powers. Of course, the ideal instrument is 
tne that has two objectives or some other 
arrangement, like a sliding draw tube, for 
changing the magnification. 

‘Do not be misled by the statements of 
power and magnification given in the lit 
‘erature and advertisements of some manu 
facturers. Inaccurate scientite “work, 
magnification should be stated as linear 
‘magnification and not as area or volume 
magnification, A linear magnification of 
‘ne hundred means that a fine one hun- 
dredth of  mullimeter in'length appears 
‘ne millimeter, long. In area. magnifica- 
tion, a false impression “is created by 
squaring the dimensions to give area and 
in volume magnification, whi 
erroneous, the linear dime 
plied by itself three times. 

‘When selecting one microscope from a 
group, be sure that the linear magnifica- 
tion in each case is given, Then compare 
the quality of each image. A microscope 
that magnifies only seventy-five times but 
ives a clear clean-cut image is far bet~ 
ter than another whose cheap lenses mag- 

fy 200 times to give a hazy, distorted 


‘Many manufacturers also attempt to 
convey’ the impression that such an in- 
strument as a cheap telescope can be used 
as a, microscope. This is incorrect. The 
eyepieces of some telescopes can be used 
as low-power magnifying glasses but never 
18 microscopes, 

‘ike automobiles, tools, or fishing rods, 
‘a microscope is an investment. If you are 
choosing microscopy as a hobby, you will 
save in the long run by buying a good 
microscope with good lenses. You need 
not spend a fortune, good microscopes are 
sold at low prices. But before buying one, 
make sure that it has the features of a 
good instrument built into it by a manu- 
facturer that has a good reputation in the 
field of optics. 
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find an interesting tsi tela Low 
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[OW WOULD YOU like to be able 

‘to quit work some day and travel, 
play golf and do only the things you 
want to do? How would you like, when 
you are 55, oF 60, or 65, to have a check 
for $200 arrive every month for the 
rest of your life? 

‘There isa plan which makesit possible, 
It is called the Phoenix Mutual Retire- 
‘ment Income Plan. It gives you a guar- 
anteed income that makes you inde- 
pendent in the years to come, The 
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See the advantages this Retirement 
Income Plan offers aver ordinary meth- 
‘ds of saving or investment. You don't 
have to worry about how long you live, 
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How You Can Buy Yourself 
A STEADY INCOME OF 


$200 A MONTH 


interesting booklet offered at the bot- 
tom of this page explains how the plan 
works. 

‘You can pay for this income in a lump 
sum, or you can start buying it now on 
the installment plan, in the same way 
you would buy yourself a house or an 
automobile. 

‘Your Retirement Income may be any 
‘amount you wish—$100 a month, §200 
‘a month, $300 a month or more. It can 
begin at any age you say, 55, 60, or 65, 


INVEST NO MONEY until you have seen this New Plan 


be 100, Your wife is also amply pro- 
vided for, Even permanent disability 
can’t stop your investment plan from 
‘going right on just as you had planned, 
for the company would pay your install- 
‘ments for you. And all these benefita are 
guaranteed by the Phoenix Mutual Life 
Insurance Company, an 82-year-old 
company with over $600,000,000 of in- 
‘surance in force. 


You don’t have to be rich 
How much do you have to put in? .. . 
‘Welllbe glad to tell you the exact amount 
of your monthly payments as soon as we 
now your present age, how much in- 
come you want, and how soon you 
‘want to retire, 


Send for Free Plan Book 
Write your name and date of birth in 
the coupon below and mail today. You 
‘will receive without cost or obligation a 
copy of an illustrated booklet that tells 
allabout the Phoe- 
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eAsleep... 


as his plane soared 


OVER THE OCEAN 


HIS story is more than “news” now—it's history. Schoolboys 

can tell you about gallant Wiley Post and his record-breaking 
solo flight around the world, But everyone doesn’t know about the 
mechanical hand that guided him safely over the perils of the ocean 
as be slept. 


OF course, some have heard of it before, ‘They've seen pictures 
in the papers of a mechanical man—with electric bulbs for eyes 
and gears for teeth—who has just answered 100 questions or done 
16 successive jobs in obedience to some human commands, 


You men who read Popular Science Monthly because your inter- 
ests make it necessary for you to keep step with industrial progress, 
know a good deal more about mechanical robots than that, 


Among you are men who have already put such machines to work 
—quietly—without benefit of ocean flights or iron-clad “Franken- 
steins"—and with results which are written in profits rather than 
in newspaper headlines. 


Readers of Popular Science Monthly had plenty of opportunity to 
determine the commercial possibilities of the robot, Back in 1929 
we reported its efficiency in regulating traffic on one of the world’s 
most crowded avenues. Since that day we have followed its prog- 
ress—as other men found other uses. They made it flood airports 
with light at the sound of an approaching plane, operate power 
sub-stations, guide ocean liners on their course, set railway signals, 
sort textile fabrics, vend merchandise, run machinery in factories. 


The robot is “all in a day's work” where this magazine is con- 
cemed. It is just another triumph of industrial science—one of the 
thousands we have printed—and will continue to print for men 
who seek in these columns the announcement of some invention or 
new material that can be applied to their business. Something they 
may find today, in these pages—or next month—or next year, 


And if that new discovery or that new process does come, it is 
here that it will appear first. For Popular Science is the news monthly 
of Progress, and thousands of men like you rely upon it for the first 
reports of ways in which new scientific advancements can aid you 
«can help you keep one step ahead of the world, 
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Mode/ 


EVERYTHING you need 
to make a beautiful litte miniature model of 
the famous American clipper Sea Witch iscon- 
tained in. a construction kit offered by the 
Popular Selence Homecraft Guild. Unlike all 
[previous clipper ship models, this one has been 
So greatly simplified that anyone ean build i 

Te‘is what i called « “pocketknife™ 
ipeeatse so much of the work cam be 
done with a penknile and a few single-edged 
razor blade, 

‘The hill of the model is 9Y4 in. Jong, but 
the over-all length f 13 in. and it 
high ‘The kit cont 


a doen piers of pine cut 10'ap 
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‘at the 


Postpaid Complete $1.50 
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Thousands gaining 5 to 15 ths. 
ina few weeks with new double 
tonic. Richest imported brew- 
ers’ ale yeast concentrated 7 
times and combined with iron 


UIT being held back by a skinny, 
unattractive” figure and "sickly 
‘weak appearance that keep you. from 
Taking and keeping worthwhile fiends 
Here's'a new quick eagy treatment that 
is giving thousands solid, healthy Sesh 
‘tnd new good looks—in just fe weeks! 
‘As you know, doctors for years have 
prescribed yeast t0 build up health for 
Fundown men and women. Hut now with 
this new discovery you can get far greater 
tonie results thaa with ordinary yeast 
regain health, and in. addition puto 
mds of said, husky flesh—ond tx a 
jar shter time. 

Not only are thousands quickly xain- 
ing. beauty-bringing pounds, but also 
‘lear, radiant skin, freedom from indiges. 
tion and constipation, new pep. 


Concentrated 7 times 


new process is concentrated 7 times— 
made’? times more powerful. 


‘But that is not all! ‘This marvelous, 
health-bullding yeast is ‘Uhen ionized 
‘with kinds of strengthening iron. 
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Skinniness dangerous 
Authorities warn that skinny, anemic, 
nervous people are far more liable to 


serious wasting disease. So start to build 
up quick, before itis too late, 


Results guaranteed 
No matter how skinny. and. weak 
fay be, this marvelous new ironised 
‘Yeast ould build you up ina few short 
Toute houander If You ae not 
‘clin with the resulta of the very 
package, your money instantly refunded, 
‘Only be sure you get genuine Ironized 
‘Yeasty not some imitation that cannot 
five the samme results, neat on the pone 
Sine with "TY" stamped on each tae. 


Special FREE offer! 

‘To start you building up_your health 
pier re tae Th abeaitaly 
FREE offet. Purchase «package of Iron 
fed Yet a one, at out the al on 

bor and mal to ua with a dipping 
ft this paragraph. We vil wend you 
facinating new bookon health, "New 
Facts Abeut’ Your: Body" bya, well 
Known authority Remersber, results are 
fusranteed with the very frat package 
Sr money refunded. Avail druggists, Lron- 
ited Yeast Co, Dept. 45 


Probably You Won't Agree 
With This List of Our Best 


‘Tar college profestor who picked the ten 
rmiost interesting books written last year ot 
ime sharpening my pencil and thumbing over 
fy back numbers of "Porcian ‘Seusce 

foxriy, “Here's my it of the ten most 


Vid Horses 
(Jan,); Hobbies of 
Great Surgeons, 
(Nov.) ; First Trans? 


atlantic Airline, 
(Feb.); Our Police of 
the Sea, (Jan); Mid- 
fet Sub to Seek Riches 
‘nSea's Floor, (Mar.); 
Inside a Fling Vol 
‘eano, (Apr, 

fant’ (Aue): Midge 

Gtr, {Jul}, Ane 
mal Movie Actors, 
{(Sept.), and Chinchilla Farms, (Dec.)- Li 
ing in the country may have influenced me in 
selecting the animal and farm stories. Other 
feaders may think T'm “all wet." It they do, 
Tes hear from them and see what thelr lists 

A. Columbus, O. (R. F.D.) 


Fumes to Kill Barnacles 
Released by His Paint 
1 woren with interest your article on barna- 
les. T have been hoping to make a barnacle- 
Bot pant bat ae To ast followed the old 
have failed. Having lived around the 
sa eae fo erly ay pra. Know ae, 
‘thing about itespecially as T made a study of 
barmacles and sea growth Fhe’ 
theory that the barnacle spawen can see and is 
altracted or repelled by different colors is 
obably wrong. Paints, either above or be- 
ow water, rellct or absorb lish rays. Also 
there must be a radiation or emanation o bt 
‘energy’ in response to the light rays. White 
hhaving the greatest radiation would tend to re- 
flect more light energy. Those radiations per~ 
haps ‘could be felt by the barnacle embryo. 
‘My theory is that any paint, to be non. fouling, 
imist give off gas—C- E. P, Milford, Conn. 


Even Air Travelers May Fail 
To Escape the Billboards 


Wore the art of fying as family pastime 
fulht do et busy and pate lelaton aaiat 
ut i et buy and ate arnt 
Sirchne ‘Our roads have been cit= 
tered wth thousands of square fet of adver= 
{ising ballyhoe and now it leks as thoush they 
tre going to confiscate our reads and elds as 
tell to ell he sor) to alglane pilots. Ale 
Feady' esl company bs bul «vlan 
Birplane service ata" 
Usp near‘sy home, NERTSY 
fd avertie the fact 
in‘twelvefoot letters & 
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lane touristy as well 
Es'ttomobie travel- 
trait looks a hou Seam 
Sit country i doomed 

to be one large ilboard unis we get busy. 
See Hempstead by Ne 


How to Land Planes Is What 
This Reader Wants to Know 


T yest finished reading an article about a 
Denver, Colo., Inventor who has invented a 
merry-go-round apparatus (or launching al 
planes.” His hicky may be O.K. for launching 
planes but T wish he, or someone, would 
please explain what good itis when it comes 
fo landing a plane. If it does away with the 
Jong runway, bow can a plane land there and 

the runway’ Is there or the plane to land 
fon, what benefit would ibe to erect an a 
‘tus like that that would probably cost 
{f money when the plane could take-off from 
the landing runway? Te seems to me that. i 
the pilot should try to land or hook onto this 
‘merry-go-round, he would be liable to crack 
priests ed ot an be putin motion 

¢ the trapeze on dirisibles that pilots hook 
conte. I whh somebody would explain the 
benefits of such an outit as this merry-g0~ 
round.” Maybe Tim just dumb and can see 
nto tL. L Tall Fla. 


Newton's Law Blamed 
for the Kick in a Gun 


Ix axswan to HL G. of New York, N. Y, 
as to what causes the kick of a gun, 1 would 
Say ‘that at the instant the explosion ‘takes 
place in the chamber it exerts an equal pres- 
fure in all-directions. 
‘The resulting force is 
applied tothe gun 
equally in. all direc 
tis eacept ithe i 
rection of the open 
Darrel, in which ditec- 
tom the ‘only’ force 
that canbe applied 
‘must be throush the 
friction of the bullet 
land the moving gas 
inst the inside of 
the barrel. Since this i not great enough to 
balance the force upon the gun in the oppo- 
site direction, the gun tends to move back- 
ward or Mick Te be more scientific we cam 
‘explain the fact by Newton's third Jaw’ o 
motion, which states that whenever a body 
‘Acquires momentum, some other body always 
agai an sual aod ponte momentum, 
(defining momentum as the product of mass 
Sn elocty of the body). "Thos: the gun 
‘would Kick even if it could be fired in a 
acum of if a blank cartridge were used — 
HJ. B, Greenville, Pa 


When Longer Words Are 
Found, He'll Find Them 
E. F. K. at Elmira, N.Y sars be can't 


ISPERUCDELLISENNESRENTELUTTON 
LEMATTOMAMMUUKSISSANSAKAAN- 


KOPAHAN. Then there is a cheese made in 
OBERAMMERGAU which is described in 
Seventy-one letters, thus: OBERANMERG- 
‘AUERPASSIONSFESTSPIELALPENKRA- 


UTERKLOSTERDELIKATFRUHSTUCK- 
SKASE. You might by now, be ready to 
Dpronounce this Polish, 'word ‘which means 
Feeased drizaling,” and is. spelled: ODZDZ- 
DIV—W.H. 5, Chicago, Tl 


Get a Machine and Find Out 
What Wages You're Worth 


How dp you other readers determine what 
your work is wort ny Youn People 
probably’ have had this experience: ‘When 
Applsing for jobs they were asked what their 
Ettore are worth, and ‘of course, having. no 
dea, mentioned previ- 
‘ous Wages, and! took 
Tor the same 


‘Any crease in pay 
‘ear at the discretion 
1 the employer, un 


his Tabor’ wat reall 
worth. How would you decide what 
labor is worth? By the work you accompl 
How would you compare that work, with 
‘other kinds of work? Why not find out what 
you, should ceive bere you apply for 
Work? Probably the most dificult procedure 
‘would be to make same sort of machine to at= 
tach to individuals to be tested, the machine 
Xo rege, calories expended by those er. 
sons.” Such a method probably. would ‘not 
find much favor. Another method would be 
to'determine how capable a person is. We 
ni understand hw ou ney pends on the 
svg re breathe, The le and expanalon 
‘of the lungs show very closely the energy of 
‘one person as compared with the energies of 
‘others. One third of the blood carrying 
‘oxygen goes to the brain, the other two thirds 
to the ret of the body. Mental tests concern- 
ing every division of thought, can, eal be 
rade, Tests can be in subjects taught i 

lic schools. The nation's income should. be 
‘qual to the nation’s production, and the labor 
ff the average citizen should be worth the 


‘lo vou think ?—R.H.. Colorado Sprin 


This Bee Stuff Seems 
All a Matter of Sex 


No novsr R. P. D., San Antonio, Texas, is 
a past master on the radio antennae of cock= 
oaches, buss, and snails, but when he under 
fakes to tell us that 


Brings “his™ oad of 
len to the hive, he 
‘only exposing his 

fznorance of bees. No 

worker bee was ever 
elgg dot 

‘oor never brine 

a. nor anything 
io the hive. TE 

BC'P.D. wants pollen. or honey, of even 

wants to get stung, hell have to took to the 
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“she bees, the workers, because “he” bees 
don’t do stich things, in our part of the coun- 
fey, and doubt they do in Tesas—C. HP, 


Blue Moon Seen by an 
Amateur Microscopist 

LL. a6 of Lewistown, Pay asks if a rain- 
‘bow has even been seen that was caused by 
the. moon. es, such rainbows bave been 
cen ‘lten on the west coast of Flos, An- 
ther phenomepon acc ere. the "Bac 

‘Probably due 

{oa igh cloud fore 
‘nation at eeat height, 
tnd which cannot bs 
Uetected the moon 
‘ppears to be a dele 
exe shade of bive 
find the lsh Shed by 
the ‘moon on such 
nights is" abo blue, 
on follow the hob: 
i of mieroncopy and 
enjoy your artiles on 
the microscope very much, Have made a srap 
‘hook of all the articles and am keeping them 
for falue reference. 1 enjoy photormicror: 
iy ad ave bine ay goo ess 

tg a small. amateur microscope. and = 
Nestepocket camera, T have found the eye- 
Diese fenses ofa cheap tplet-ens microscope 
{0 be Useful when mounted under the stage 
And used as a substage condenser, ‘The im 
provied: condenser is mounted between the 
ims of the miror chip and can be focused 
iystiding between the arms, A smal 
Of ground gus st under the stage 
down the eyestrain and Mil give enough 
ituminaion for studying. Tange subjects 
SP. Cy St. Petersburg, Fla. 


wny yrouomr BE 
Bie Coon ar 


Enough—If You Look 
Few people have ha the opportunity of 


seeing as spectacular mirages 
Sich you jublated photographs xt month, 
Tut we do observe mirages in one form of 
another more often than we realize. Driv- 
ing along’ an asphalt road in my ear, om a 
hhot summer day’ when the ait is calm, T have 
‘often seen what at first appeared to be 

des of water lying. in the toad. At close 
range the puddles vanished, and ‘no doubt 
they. were a smallacale counterpart of the 
Imaginary pons and fakes’ sen by drt 
travelers: The principle of the mirage "has 
A practical use, too, for surveyors making a 
triangulation across'a Targe water area such 
fs the Gulf of St. Lawrence. Low hills on 
the far sie, that would otherwise be invisible 
‘because of the earth's curvature, are actually 
lifted, into view by. the refraction of ‘the 
earth's atmosphere, enabling a surveyor to 
See over the hump and make his measure- 
‘ments—G. H. D., Lawrence, Kansas. 


Have You Seen One of These 
Displays in Your Town? 


‘You'st have to parton my exuberance, but 
simply have to tell you T just gota” real 
Kick out of something T saw right here in 
the Old Home Town. Walking by one of 
fe thoroughly up-to-anult stores, what did 
T'sce inthe display 
window but a ifty 
Collection of “micro 
copes shining galy 
east Dackaround 
‘of my favorite maga 
zine, good old Porti- 
tar Sctrsce Moxa 
ty. T shouted “Hip, 
hipy” for that store 
Keeper ‘and for the 
splendid articles on 


you have been 
all of you—J.B. 


power to 


Grand Raps, Mich. 
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Dispelling the Darkness of 
Our Alleged Mistake 

Tx A recent ove of Porvusr Scirsce 
Mosrmy, there fan article entitle "Cone 
structing @ Lisht, Adjustable Drafting Table™ 
When T leared drafting, Twas told that 
the source of ight should be always on the 
Fight side of the draftsman, This is some= 
thing ‘reearding which toast people asrec 
nd which, for obvious reatont fe preer= 
abl, You vil notice that the table of Jour 
tide 1b controcied thereie. To “my 
ind, a sctious offense Perhaps you will 
Bay that other cscs forthe table re possible. 
Fhir enowsh, bot if he table ie fntended 
{or draftne it she~ld te contracted for that 
purposs—H.C. Je, Westheld, NJ. 


National Homeworkshop 
Guild Gets « Big Hand 


Praxs for a National Homeworkshop Guild 
is a splendid idea, Congratulations | to 
Portian Scirxce Moscritiy upon ite selee- 


‘Tue National Homeworkshop Guild is an 
‘undertaking thoroughly worthsehile and one 
ff which T hearty approve. I bal cera 
do al Team to help—J. G, P, Washinton, 


Busxo an enthusiastic home workshop in- 
dividual Tam all or the National Gud 

‘shall get busy and do what T can — 
Tb, 0: Chtehnd, Ob 


I wnt, do everything posible to get a 
Homeworkshop Gul 


something of the kind 
fn mind for anum- 
ber of years. Twill 
do what T ean to pro- 
mote an interest in the GuiMd—E. D. H, 
Lawrence, ‘Kan. 


ting the Guild movernent, Tam sure it will 
be carried out in a proper manner. I am 
definitely for such ‘an organization and ill 
tuse whatever ability T possess to help start 
4 local organization—W. L. Fy San’ Fran 
sco, Calif 


ruse the idea ie wonderful and I shall, 
make a survey of the sincere handicrafters 
fof thie town and get them in touch with 
fach other—C. B. W., Summit, N. J. 


No Oxidation in Tires 
Filled With Nitrogen 


Answering J. K. F. of Cincinnati: Nitro 
fen is preferred to sir for the inflation of 
tires because it does not cause oxidation of 


wear. I find your marazine a veritable gold 
tine of practical and informative facts — 
RUF, W, New York, N.Y. 


Flash Light on Gun, Too 
Much for This Reader 


Tr rare jitem in a recent issue “Flach Light 
On Big Gun” was only posed in an effort to 
stimulate sales for oversize or overstocked 
flash Tights it is poorly put. Parties that 
‘know as Bittle about hunting as the item in- 
dlcates should not be allowed to handle 


Tveted chat wi 
thrust as the picture 
indicates =C. B.S, San Jose, Costa, Rica, 
You Can't Tell Where 

Queer Fish Will Bob Up 


T ma» often beard the story that many 
lace of thelr birth to-do 


fieh return to the 


salmon had recently 
Feturned “tothe fish 
hhatchery. on the edge 
of the river to 
site their eggs. What 
four thee fi) 
tot 
{hele birth? Was i tat, sme or just mat- 
tral ability o remember geographical char: 
acteristics? Why not run ‘an article on the 
Queer habits of fish and include in it some 
facts that tend to show that fih like other 
animals have the ability to think, taste, and 
Femember?—F. P., Newark, N. j 


Here's a New Slant On 
That Hind-Horse Problem 


A recent sue of Porutan Serexer 


for aft horse’ pulls the most, While he is 
right in saying that most farmers will tell 


You that the horse which is behind is ple 
for the harder, thal ik an erroneous, epin- 
fon. What farmer really mean i: Ue horse 
thai i behind munt work harder to catch up 
‘with the other horse. Common sense shows 
that the horse behind. does no ‘more. work 
for at the sart of the pull one hore fs 
AS inches ebind the other and atthe finish 
‘ssl sx inches behind, he very. obviously 
‘has walked the same distance. Andis. ex- 
fied the same force. As to the comparison 
‘with the sale balance, just puta strong home 
aca hane fone an ‘se What 

iappens The stone hore ‘wil "pull the 
weak horse back ust the stme smo 
FOR Jae pan aac tn othe pan 
TC! W, Phaakinton, 


He's Appreciative But 
Still Hungry for More 


i gQtat me Mae mote experiment 
chemistry in your publication, am quite 
Sure all’ we amateur chemi (uly apy 
late the chemistry and microwopy. aril 
Which you do publish, but we assure you the 
tore of them the etter=G. Ay Murray, I. 


Ancient Chinese Problem Will 
Exercise Your Mathematics 

Hea 4 Ble grote ih my 
tee sane of ou ae a 2 ai 
ry We Cae acm 
ci, Cu Ea Sino, tebe "Rc 
See ee 

EN 


1247, proposed the fol- 
lowing ‘problem 
There is "a. circular 
City of unknown 
diameter having four 
gates. Three mi 
orth of the north 
fate isa tree which 
{just visible from 4 
‘point nine miles east 
‘the south gate, Find 
diameter of City. 
Just a litle geometry and algebra is all that 
is required in order to get a, correct solu- 
tion—C. D., Courtenay, B. C, Can. 


Arr YOU UP-TO-DATE 


on Motoring Developments 


since 1930? 


FREE 
This 80-page book 


will help you in planning 


for your next car! 


211,000 practical motorists advise 


What's been going on in motor car factories—on the 
proving grounds—in automobile research laboratories 
—since you bought your present car? 


Even though you may not be planning to buy this year, 
you'll surely be interested in this story, written in the 
Ianguage of the owner. 


‘Motorists said that our recent questionnaire, “The 
Proving Ground of Public Opinion,” was helpful 


[-———~Send for FREE copy-——— 


CUSTOMER RESEARCH STAFF 
GENERAL MOTORS, DETROIT, MICH. 

Without obligation, please send me free copy of your B0-page, 
no-advertising book, “The Automobile Buyer's Guide.” 


Not an advertisement—not a catalog 


you out of their own experience 


in bringing them up-to-date on improvements intro- 
duced by the automotive industry during the past four 
years. 

“The Automobile Buyer's Guide" (based on our 
extensive consumer surveys) represents an extension 
of the same idea, 

It tells YOU what motorists told US. 


It gives simple explanations of new features and 

technical terms which you may have found 

confusing. It describes the new advance- 

| ments in motoring comfort, convenience, per- 
formance, economy, ete. 

Itincludes convenient “check sheets” designed 

in the form of an illustrated questionnaire, for 


Street 


your personal use in planning what you want 
in your next car. 


city. = 


Briefly, it is designed to assist you in choos- 


| 
| 
| 
I Ns 


Town 


ing, from among the many good cars on the 


10 


market, the one particular make and model 
that will best suit your individual needs. 


| 
| 
| 
| 
ll 
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hese volcances of 
indicate that they 


GOVERNS OUR, LIVES 


Ry XPLORERS, working in one of the 
J strangest tealms of science, are un~ 


a y earthing curious, dramatic facts, 
Edwin oe way Cat Lg Nae way Les 
,_eprt, the way op hatch the way’ chon 
"Plale fGen sl oe hee tar ve el eto oe 
ey 
Seok on ahantie nce rte eons 
ha sexs prom. “Geren, exptioatcs ha thotoeeier ok 
Teasy engl tare stot is ox Morten of Un magial Wonk of 
Seti ts Oe oe 
Tn Ty, con soi Bas snk acre wavs tc howehte 
atmosphere to alter the heredity of plants. In Holland, another 
ee a aod 
ir as stale astnicing seal by administering elsctiied 
tir ts bape pent, i the Uchnd Sts, two of Us countrys 
Ticooe Seseme: se Inn tosoeneal te ectoory toe oes 
Seve eave ator wecel el oer 
‘From their study of electrical winds and magnetic storms, solar 
sot ba Sano Sette eters book Bathe 
te ngeall pealer of Nate” Biny seeetbts heleve tat oe 
Hits te tanet being ecu af'onea, Oe aroeees ot 
heredity, and death, locked in infinitesimal particles charged 
with electricity. No t field of modern research is so packed 
i oi Ma 
Thos sar rear Sei to a ee Dade Ca, 
Dime thas s baeued nsnitobn on th tsa pocres ase 
suastinlect Som ceape hee inetag eae fife ed per 
iy ag im of ig rg Rog oy 
Al alg the took ace store chars Uns selisartet 
unable to understand why the engines wouldn't function. 
‘Then the wind abated, the engines started, and the cars 
rolled on. Some mysterious force, get ted by the 
ep 
Lapeniy cs of octe 
Tay at perce eR On ore 
iolng be Watt We ae eee oak 


wy iy was stpose top tos aad 
~- beng. down panes. "A few wer 

ihighniag ous ake ety by Prot = ‘go, am Austrian announced he 

‘Wesleyan University. had actually perfected such an 


u 


n 


08 Urry 


ELECTRIC CURRENT 
‘TO DISPEL FROST 
Below, an exterior view of 
the electrodome tower, that 
twas built to dispel fog and 
Fone At leit fe an inte: 
flor view of the tower: Tt 

‘Shuaaegee's neastive 

feat of eleticfty into the 
SE che Sosa ot which when 
‘Bay clarity the atmoxphere 


apparatus. According to his claims, the 
invention projects ultra-short electric 
waves into the sky to interfere with ig- 
nition systems of planes. 

‘A hint of what happened to the cars 
‘on the Colorado road is given by a dis- 
covery that has been made by scientists 
in several parts of the world, — Sand 
storms, it has been found, alway’ gener- 
ate electricity, "Sometimes, the electric 
particles, or ions, they produce are posi- 
five, sometimes nemative-" TL seems to 

jepend upon the chemical composition of 
the sand and dust. In South Africa, 
where the rock is largely quartz, the elec: 
tric particles are always. positive; in 
England, where limestone is the prevail- 
ing rock, dust clouds carried by the wind 
from well-traveled roads are always 
fonized with charges of the ooposite, or 
negative, electricity 

‘Applying this knowledge, Richard E. 
Vollrath, “a young California inventor, 
has developed an. ingenious  sand-storm 
generator, "It sends blasts of dust-laden 
air through copper tubes, generating elec- 
tricity which is stored in a huge metal 

re, During one test, the electrical 

ge thus built up is said to have reached 
260,000 volts, 

“The fact that the power of your auto 
engine varies according to the amount of 
electricity in the atmosphere was. st 
gested by experiments made at the U. S. 
Bureau of Standards, in Washington, D. 
Cy last spring, ‘The air at the carburetor 
iniake was charged with different con- 
centrations of ions and the power of the 
‘motor was found to fluctuate as the num- 
ber of electrified particles changed. 

‘At the present time, radio reception is 
the best it has been ‘since 1923, Long 
distance signals are coming in more clear= 
ly and regularly than at any other time 
in the last decade. Changes in atmos- 
heric electricity, caused by a minimum 
‘of sunspots, is accepted as the explana- 
tion, In regular cycles of approximately 
leven years, these volcanoes of fiery gas 
fen the surface of the sun increase and 
decrease in number. ‘They are now at 
thei lowest point During the nett five 
years an increasing number, will troop 
across the face of the sun until the hig 
point is reached about 1939, Then they 
will become fewer and fewer until, in 
1945, they will have disappeared entirely 
and smother sunspot cycle will have come 
to an en 

‘To learn more about the relation of 
sunspots and radio, a famous astronomer 
and a noted engineer have been_making 
tests for the last seven years. They are 
Dr, Harlan T. Stetson, Director of the 
Perkins Observatory at Ohio Wesleyan 
University, and Dr. Greenleaf W, Pick- 
ard, radio’ inventor and one of the first 
men in America to transmit speech by 
lectrical waves. While Dr, Stetson ob- 
served and photographed the sunspots 
from day to day, his co-worker noted ac- 
companying variations in the strength of 
radio waves received froma distant broad 
casting. station, 

When the spots were increasing, during 
1926, 1927. and 1928, the radio signals 
grew fainter and fainter. But from 1929, 
fn, as the spots decreased, they gained in 
strength. The reason, the scientists con- 
dude, is that the huge envelope of ionized 
particles which surrounds the earth and 
1s known, after its discoverers, as the 
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ANCTIC'S GREAT MYSTERY PHOTOGRAPHED 
of the He 
‘Germany, meade ununoat.plerures. im the 


Kennelly-Heaviside layer, is affected by 
changes in the sun, 

‘Like an immense cathode ray tube, the 
sun bombards the earth with streams of 
electrons. AS these strike our outer at- 
‘mosphere, they break up its tiny particles 
into. positive and negative ions. This 
blanket of electrified particles, some sev- 
centy miles above the earth's. surface, 
serves as a gigantic mirror, reflecting ot 
bending sky-bound radio waves back to 
earth, It is only because the waves are 
thus reflected or refracted by this shell of 
jons that they are able to travel long 
distances and circle the earth. 

"The degree to which the layer is foniaed 
depends upon the activity of the sun, 
When the sun is most active, that is, 
when it is dotted with the most sunspots, 
the greatest number of electrons shoot 
from it and increased fonization of, the 
Kennelly-Heaviside layer pushes it down 
nearer the earth's surface. This in turn 
bends the radio waves back more abruptly 
and cuts down the distance they travel 

‘On the other hand, any decrease in the 
activity of the sun feduces the intensity 
$f the ionization of the layer, allows it <0 
thin out and rise, thus bending back the 
waves less abruptiy and sending them for 
longer distances along the surface of the 
earth, In this manner, the expanding 
and contracting of a shel-like reflector 
‘surrounding the earth, controls the effec- 
tive distance radio waves will travel 

‘The moon, as well as the sun, Dr. Stet- 
son reports, has a definite influence over 
radio reception, Analyzing signals broad- 
cast between Chicago and Boston, he 
found their strength increased as. the 
‘moon dipped below the horizon and de- 
creased as it rose overhead, This is due, 
he believes, to radium rays from the 
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moon, which tend to push down the 
layer as the moon passes above, thus re- 
ducing the distance radio waves can travel. 

‘On all sides of us—floating in the a 
streaming from the sun, coursing through 
‘our bodies, hidden in the things we eat— 
fare minute charges of electricity. Only 
in recent years have we known’ much 
about these invisible ions. It is thought 
they usually start out as atoms. from 
which an electron is removed. On sunny 
ays, itis known, there are more ions in 
the air than on ‘cloudy day’ 
days more than on cold day 
days more than when stake polls the 
shy. 

From hour to hour, even from minute 
to minute, the number of fons in the a 


varies. It shifts according to the ebb and 
flow of a titanic battle which goes on un- 
ceasingly and unseen around us. This is 
the strugale between the forces that create 
fons and the forces that destroy them. 


Ttustration showing the manner ia which the 
Strength of radio signals increased at the 
‘umber of sunapota decreased from 19300 1932, 
Hiestration oo opposite Page eaplaing thd 


will be wed to 
freien in the al upon the 


en severly shocked when 
‘heir hende touched that af 


the’ constant bom. 
wrdment of the atmosphere by cosmic 
rays from outer space, the radiation from 
the sun, and the work of radioactive ma- 
terials, such as radium, on and below the 
surface of the earth, 

Streaming from ‘the sun are large 


pores lies ae 


quantities of, exceedingly fine, eecrcally 
ged particles, Some scientists call this 
‘moving mass solar smoke. As this stream 
‘of charged particles approaches us, it 
comes under the influence of the earth's 
magnetic field, and. divides into. (wo 
streams. that. diverge toward the two 
magnetic poles, Reaching the outer at- 
mosphere of the polar regions, the ‘par- 
ticles often collide with the molecules of 
the air and become discharged, thus pro: 
ducing the beautiful display ‘known as 
the aurora, The discharged paticles, re- 
maining suspended in the upper air, serve 
as the nuclel for the formation of the 
high, feathery cirrus clouds. 

Waterfalls are also. ion facto 
Niagara, for instance, charges its water 
with positive, and the air around. the 
chasm with negative electricity. Splashing 
water and spray create fons, too.,A curl 
‘ous fact in this connection is that salt 
water spray charges the air around it with 
positive ions while fresh water charges it 
with negative fons. Large raindrops be- 
Come positively charged when they are 
flattened and broken up by the resistance 
of the air. In the very highest clouds, 
‘ther ions are believed to be formed by 
Photo-lectric activity among the ice 
needles, Near the ground, the number of 
jons is augmented by winds that blow 
ver metals and other surfaces 

, such electicity-bearing winds 


nitinwed on page 100) 
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+ Automobile Traditions Challenged by 


First Streamlined 


S THIS issue of Porvtax 
Setrscr Moray is pub- 
lished, in automobile shows 
‘and dealers’ showrooms all 


fover the country are being exhib- 
ited the world’s first. scientificially 
streamlined stock cars. Introduced 
by leading American “manufactur 
rs. they mark a new stride toward 
12 goal to which automotive en 
neers have been working for years—the 
development of a car in which fuel econ- 
‘omy, riding comfort, and speed are 
Drought about by reducing to a minimum 
the losing battle with air resistance that 
hhas been waged by every automobile that 

ever was placed on the roads 
‘There Have been streamlined cars be- 
fore—esperimental cars, Designers and 
Fs and the freak ve- 


retard also ave’ uilied_ streamlining 
principles in body construction. Speed- 
way daredevils, for example. for years 
have been tying and tapeing streanilined 


4 


ance a trifle 
and automobile engi 
neers, research men in 
aerodynamic laborato- 
ies, and designers of rail- 
way’ rolling stock. long 
1g0 worked out the “tear 

form that_means 


cempt (0 use fully 
the known principles of 
streamlining ina stock 

ier automobile 
‘had been made un 
til it was decided that 
this year the motoring 
public was ready to a¢- 
cept. what hitherto had 


been called “the eat of 
the future 

Standard cars in the 
past have had flattened 
mudguards, rounded 
projecting comers. re 
shaped radiators "and 
slanted windshields. ax 
‘gesture towardstream- 
Tining. But. solving the 
rel problems of 
streamlining meant. en- 
tirely redesigning the 
body to secure a new 
shape around which 


Stock Cars 


the air currents would flow smoothly, 
meeting at the back without any swirls oF 
disturbances. The task was further com- 
plicated by the car's wheels, axles, door 
handles and other features, each presen 
ing its own streamlining difficulties, Obv 
ously, then, the problem confronting the 
automotive’ engineers who designed. the 
at 
sment getting its first view, Was 
highly involved and could not be solved 
Late in the summer of 1927, the engi- 
neers tackling this job, decided to start 
from scratch and learn for themselves 
all they ‘could about air pressure and a 
moving body. To do this they enlisted the 
aid of Orvilie Wright who helped them 
build an inexpensive wind tunnel such 
as he and his brother, Wilbur, had used 
when ‘they invented 'the airplane, ‘T) 
funnel was set up ina locked room in 
Dayton, O,, a sceret laboratory 
hhardly ‘more than twenty fect 
square, 
Here the workers carved small 
wooden blocks into every imag: 
inable shape. ‘They 
‘mounted them on 
ball-bearing. rollers 
and placed them on. 
‘metal tracks in the 
blast. of. the wind 
tunnel. A cord ran, 
from each block 
over a pulley {0 a 
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By 
Ropert E. 
MARTIN 


weight resting 
office type sca 
floor. As the air 
the i 

more and 
from the scales, 
could easily determin 
fany given block in 
tracting the reading w 
pulling from the reading when it 
felaxed and not under strain, 

Immediately, surprising di 
‘gan (0 pop up. So far a: 
Matter of wind resistance is concer 
the engineers found, all the cars in th 
world are running backward! If they w 
tured end for end on their chassis, with 
the blunt rear facing forward and the 
narrow hood behind, the air would offer 
far less resistance to their passage, Not 
ong ago, Harry Hartz, the noted rac- 
{ng driver, amazed New Yorkers by driv 
{ng down Broadway in a sedan whose body 
was reversed on its chassis, 

In many of the tests, the same blocks 
were altered slightly and the differences 
in resistance noted. ‘They showed me 
blocks in which notches were cut, bulges 
added, tops altered, sides changed. And 
each Variation left its record on the data 
sheets of the investigators 

‘Then streamers of silk were added to 
the tunnel equipment. As long as the air 
flowed smoothly, they stretched out, 
straight as pencils, But when they struck 
disturbed currents, they vibrated violently, 
permitting the engineers to study the 
exact location and extent of the various 
swirls. Smoke streamers gave additional 
information about what happened to the 
currents and finally, the air was made to 
‘write its own record through an arrange- 
ment of metal plates and lampblack. 

Tn explaining the process, they showed 
me block models which were bisected fore 
and aft vertically and had the two halves 
clamped together with an upright metal 
plate between them. This plate was heavi- 
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ly coated with a mixture of lampblack 
and linseed oil. At the end of the test, 
the wind had carved its record on the 
plate, Where its velocity was greatest, 
the metal was bare, all the coating hav- 
ing been carried away. A careful com- 
parison of the amount of lampblack re- 
‘maining on different parts of the plate 
gave a complete picture of how the cur- 
rents had acted in passing over the block. 
Scores of these wind-written records were 
assembled. They gave invaluable insight 
into the problems of rear-end eddies and 
front-end disturbances. Thus they slowly 
‘worked out the designs now on the market 
and at the same time learned some curi- 


Startling Changes in Body 


Design Are Expected to 
Boost Road Speed and Cut 


the Cost of Operation 


fous things about the cars and air pressure, 
For instance, when Sir Malcolm Camp- 
bell streaked across the wet sand at Day- 
tona Beach, Fla., last February, his Blue 
Bird was traveling 272 miles ‘an hour. 
The spectators saw the moisture sucked 
up from the sand twenty feet ahead of 
the flying car. The nose of the Blue Bird 
was driving a cone of air before it as it 
bored its way through the atmosphere. 
While a twenty-eight-inch cube of air 
weighs only a pound, as compared to 100 
pounds for a similar cube of water and 
784 pounds for one of steel, its resistance 
climbs rapidly with speed. At Campbell's 
pace, the air (Continued on poze 97, 


1s 


ULTRA-VIOLET AND HEAT 
RAYS FROM NEW LAMP 


Unrravrouer and heat rays are both 
provided bya, combination heath. lamp 
Just introduced. Its heating element serves 
as electrical resistance for an arc that is 
formed between two carbon electrodes, 
which are held in spring clips and adjusted 
by hand, When it is desired to use the 
heating coil alone, one of the electrodes is 
removed and the other is pushed all the 
way through the holder, completing the 
electrical circuit and preventing an are. 


USE SPRAY ON 
THIRD RAIL TO 
KEEP OFF ICE 


Sonavtsa anti-freeze 
solution on the third 
rail to prevent the for- 
mation of ice is the 
hovel expedient with 
which British railways 
are experimenting to 
end this nuisance. At the 
first threat of frost, a 
special car containing 
the spraying apparatus 
fs sent over the line and 
applies the liquid from 
‘nozzle close to the ral, 
as shown at right. A re- 
volving ice cutter and a 
brush to sweep away the 
chips precede the jet of 
anti-freeze compound. 
Tn this way it ig ex- 
ed time an 
Will be saved: 
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BUILDING CHURCH IS A JIG-‘SAW PUZZLE 


Sotvixe one of the world’s biggest jig- 
saw puzzles was the recent task workmen 
were called upon to perform when 
Andrew's Church, in London, England, 
moved to the suburbs. The removal was 
made necessary by a dwindling congrega~ 
tion and the encroachment of business 
places, «As each stone was taken down at 


the old site it was carefully numbered and 
then transported to the new location, There 
laborers fitted the stones together again. 
‘The trying task, which still awaits com- 
pletion, will have consumed about twelve 
months. In the photograph above, the 
transplanted church is seen beginning to 
take shape at its new site 


NEWPLANE HAS VERTICAL PROPELLERS 


Vexricat propellers. driven by comprested air and designed 
to aid in landing or taking off, are a part of a plane now under 
‘construction near San Francisco, Calif. The machine, of which 
‘a model is shown above, will seat three passengers and have a 
wing spread of thirty feet. 


AMERICAN BUSES FOR SYRIAN DESERT 


Moxster Diesel-powered buses of American manufacture 
will soon inaugurate a 700-mile transport line for passengers 
and freight across the trackless wastes of the Syrian desert 
linking the storied cities of Damascus and Baghdad. A veritable 
liner of the desert. the passenger bus measures sixty-six feet 
Tong and carries thi 


ake forty miles an hour 
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CARBON-DIOXIDE GAS DRIVES BOAT 


Proretiep by a motor that necessary only to open a valve, and com- 
‘runs on compressed gas carried pressed carbon-dioxide gas from four cyl- 
in cylinders, a lifeboat of new  inders hisses into an air motor, whirling a 
design safeguards its passen- screw propeller and driving the craft to a 
sgers'lives at the moment when safe distance in a few seconds’ time. If pas- 
Persons in an ordinary lifeboat sengers and crew wish to keep the boat run- 
are in greatest peril This is the ning beyond the four-hour capacity of the 
critical instant after launching, gas tanks, they may work hand pumps that 
‘hen the lifeboat is in immedi- compress air to operate the motor. Surplus 
ate danger of being thrown by of air from the pumps is automatically fed 
a wave against the side of the back into the tanks. 

larger vessel and crushed or cap- 

sized, In the new lifeboat, itis BUOYANCY TANKS 


comPRESSOR 
MASTER HANDLES 
ContEot 


GOVERNS, 
sreeo 
TANKS CONTAIN 
SUFFICIENT COMPRESSID 
GAS TO PROPEL BOAT 
V'FOR FOUR HOURS 


WAND-OPERATED AIR COMPRESSORS 
SUPPLY AIR TO MOTOR WHEN STORAGE 
TANKS OF GAS ARE EXHAUSTED 
MOTOR RUNS ON 
COMPRESSED GAS 
OR AIR, 


AUTO WHEEL LAUNCHES GLIDER 


Ustxc the rear wheel of an automobile to launch a 
‘motorless plane is a stunt successfully developed by mem- 
bers of a Newark, N, J., glider club. One end of a 2,000- 
foot manila rope is attached to the glider and the other 
to the drum on the car's wheel, which is jacked up for use. 
When the car driver ap- 

plies power to the wheel, 

the glider is whisked for- 

ard and so whirled aloft 


ina few seconds. 


BABY TANK DESIGNED FOR SPEED 


‘Monit as an armored car and as formidable as a good-sized 
field piece, a new type of baby tank, capable of sixty miles an 
hhour, has been developed by J. Walter Christie, of Linden, N. J. 
‘who has designed numerous other armored vehicles for the U. 
Army. Trap doors give access to the driver's and gunner’s com- 
partments, as demonstrated above by the inventor. A 250-horse- 
Power motor drives the baby tank, which weighs scarcely more 
than two tons and is expected to be highly effective in action. 


THREE-POINTED 
MASONRY DRILL 


Provinen with three points 
instead of four, a new ma- 
sonry drill, shown at left, ma 

be resharpened on any grind- 
ing wheel. Parallel cutting 
lips help drill a clean hole. 
Both hand and power drills 
of the new type are supplied. 


” 


ELECTRICITY TESTED TO KILL 
PESTS IN STORED GRAIN 


SAWDUST LOGS PROVIDE 
NEW FUEL FOR FIREPLACE 


and are said to improve materially 
with age as the log gradually solidifies, 


AUTOMATIC CAMERA TO 
MAP ANTARCTIC WASTE 


Hubert Wilkins, 
dash across the Anta 

task for which the illus 
trated below, has been designed.” Once 


switched on,’ it automatically takes one 

picture each six seconds, The resulting 

views, when assembled, are expected to 
rly 


the first time thirty-fivesmillimeter movie 
film has been used for air mapping 


ce 
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DESIGNS BARREL SHIP FOR USE AT SEA 
Mg 
nt 


Been ‘tested in 
ise taventoe, Tk 


‘To penonsteAte the feasibility of his 
design for a high-speed ship that rolls over 
the water like a barrel, a marine engineer 
of Port Blakely, Wash., has constructed 
fn electric-powered model that is reported 
to perform all the maneuvers of a conven- 
tional vessel. He proposes building full- 


STIFFNESS OF MATERIAL 
TESTED BY MACHINE 


Companixe the relative stiffness of di 
ferent samples of paper, fabric, and thin 
metals with precision, instead of by guess- 
work, is made possible by a testing device 
of new design, When a test strip is inserted 
‘and flexed by pulling a handle around the 
rim of the dial, as shown below, a brilliant 
pilot light flashes as soon as the specimen 
bent to a standard angle. At this point 
1¢ stiffness of the material, represented 
by the amount of deflection of a weighted 
pendulum, is read in stiffness units from a 
numbered scale on the rim of the dial. A 
built-in trimming board, with set gages for 
length and width, seen at lower right in the 
photograph, facilitates preparing test strips 
‘of the proper size. The device is suficiently 
sensitive to measure the stiffness of tin foil 
‘only 1/100th of an inch thick. 


Suiiness hie iat 


material is indicated 
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sized ocean vessels on a sim 

ilar plan, with stationary 
passengers and cargo inside the 
revolving, electrically driven shell. The 
roject recalls that of another barrel ship 
Inventor of an earlier day, who actually 
completed a. 110-foot model of his steam- 
powered craft and piloted it 200 miles across 
Lake Ontario (P.S.M., Dec., '33, p. 26). 


DRAINING WAGON SAVES 
ANTI-FREEZE MIXTURE 


So THAT a car owner may have the radi- 
ator of his machine fushed or repaired, 
without losing the valuable anti-freeze 
compound that it contains, a special drain- 
ing wagon has been introduced. Rolled be- 
neath the outlet, it catches the outpouring 
liquid in a covered tank that is designed 
to prevent evaporation, When repairs are 
completed, the liquid is pumped back into 
the radiator, as shown in the illustration, 


BIG GENERATOR CREATES LIGHTNING 


Geseraren at the highest direct-cur- 
rent potential ever attained, crashing blue 
sparks of 7,000,000 volts leaped from the 
Massachusetts Institute of Technology's 
giant static machine recently in its first 
try-out. Operators siting within the fifteen- 
foot spheres of polished aluminum con- 
trolled the man-made lightning playing 
about them. Later it will be harnessed in 


an attempt to break down the atoms of 
various elements. Even higher voltages are 
expected to be available when favorable 
weather conditions prevent leakage of the 
current. Because of its monster size, the 
electric machine is housed in a dirigible 
hangar, and its columns are wheeled toward 
for away from each other on rail cars when 
it is desired to create a spark. 
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Volcanic Islands Vanish 


UNDER EARTHQUAKE BARRAGE 


RAKATOA, mightiest of modern vol- 

‘canoes, is in action again, Quiescent 
ly filty yea 

‘most. ap- 


palling eruption of history, this submarine 
volcano off the coast of Java, recently began 

strange tricks. “Spouting steam and 
vers of lava, it suddenly jutted a solid 
‘cone above the waves—a new island among 
the East Indies. When waves washed the 
newborn land away, a second was thrust up, 
‘and this in turn was followed by a third 
Now the fourth offspring of the voleano. the 
island Anak Krakatoa 1V (“anak” is Malay 
for “child”) has appeared and seems likely 
to remain, 

Far from being an isolated occurrence, the 
birth of a new island, amid rumblings and 
shiverings of the earth’s crust, happens with 
surprising frequency. It occurs x0 often, in 
fact, as to plague geographers, who wish the 
world would hold still so they could map it 
Mystery islands bob out of the sea from 
nowhere, remain in view a day ora decade 
‘and then vanish as mysteriously as they came. 

‘Scientists know they are the result of the 
folding and crinkling of the earth's outer 
shell under terrific interval pressure, punc- 
tuated by explosions when sea water, seeping 
through the ocean floor, meets the molten 
lava beneath, The appearance of a new 
island, together with seismograph records 


cataclysms that occur almost dai 
here at the hottom of the sea, show 
the evolution of the earth's contours is not 
yet finished. 

Werke nee as aoc ten yeas 
‘ago, for example, when the captain of the 
British steamship Lelande announced that be 
hhad sighted two new islands off the coast of 
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northern Brazil, several dozen miles dis- 
tant from the charted rocks of St. Peter 
‘and St. Paul. Strong seismic shocks from 
the locality, detected at about the same 
time, indicated volcanic action had lifted 
the islands from the sea 

Experts weighed the possibility that 
the islands might offer to the first country 
to claim them landing places for trans- 
atlantic airplanes, and naval refueling sta- 
tions, While France and England were 
pondering the advisibility of sending ex- 
editions, the cruiser Belmonte of the 
Brazilian navy hastened to the scene of 
the discovery’ to take ‘Sur 
vveyors and geologists aboard the ship pre- 
pared to map the islands and determine 
whether they were likely to remain above 
water, When the Belmonte reached the 
reported latitude and longitude. however, 
no new land was to be found. The empty- 
handed scientists concluded that the is- 
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‘whlch ties between Smatea and J 


londs, after their brief appearance, had 
sunk ‘again beneath the sea 

Desiring information as to the best 
point from which an expedition could 
observe the coming slar eclipse of 1937, 
‘2 German astronomical group consult 
the wal Observatory, and there 
by elicited another story of a disappear- 
‘ng. island. rked as) most 
favorable by the U. S. Naval Astronomer 
‘was a point in the Pacific Ocean cor- 
responding to that of Sarah Anne Island. 
discovered in 1858 and claimed by an 
American guano firm. Unfortunately for 
the German astronomers. recent charts 
showed that Sarah Anne Island had van- 
ished beneath the waves! 

To naturalists, the appearance of a vol- 
canic island is an unexpected stroke of 
good luck. It gives them an unparalled 
‘opportunity to observe the first appear- 
ance of plant and animal fife on abso- 


the famous valeano, which has 
avialent eruption ‘and hae formed sew Islands 


Activity 
on Pacific's 
Floor Causes 
Swift Changes 
in Geography 
and Starts Vast 
Tidal Waves 


Iutely virgin teritory, where 
no ing Tas ented be: 
fore Van Leeuwen, 
Dutch biologist, recent- 
Iy risked Iie hfe to visit the 
new island Anak Krakatoa 1V, 
‘hich a. new volcanic oul: 
ihrst might overwhelm at any 
moment. He found and class 


ts that had germinated in 
the black sand. from seeds 
washed ashore on the beach. 
‘The fact that he found see 
lings of the coconut tree, st 
tled a long-standing botaniea 
controversy as to whether its 
spread occurred spontancous- 
ly by the sea route. 

Since more than half of the 
earth's area is, under water, 
and. yoleanic belts are not 
limited by coast lines or con 
tinental boundaries, subma- 
fine earthquakes and erup- 
tions are daily oceurrences in 
every part of the world, and 
‘sometimes reach the propor= 
tions of major cataclysms, A 
tidal wave caused by such a 
disturbance in 1925 threw the 
United States battleship Marylond on her 
eam ends, at Honolulu, and water 
poured in her upper ports. 

What it feels like to be in a ship 
rectly over the scene of submarine 
ruption is shown by the experience of 
the’ erew of an Englih ship crulsing fn 
the Mediterranean some years ago. They 
felt a. shock as ifthe vessel had run 
aground, and a column of water #00 
yards in circumference spouted sisty feet 
igh, followed by clouds of steam reach- 
ing an altitude of a quarter of a mile, 

Five days later a small island appeared 

later. grew until 


Months later, the waves eroded it and it 
Gisappeared. " Other cases of volcanic is 
lands resembling this classical example 
hhave been reported from all parts of the 
globe, especially among the Aleutian is- 
lands of Alaska and islands of the Pacific, 
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Rome’s Great Highway 
Reproduced in Model 


work 
ways, the Appian W 
ancient Rome with its seaport in the time 
fof Julius Ciesar, has been recreated in 
miniature by experts of the U.S, Bureau 
‘of Public Roads. Replete with tiny fig- 
ures of chariots, soldiers, wagons, and 
chair-bearers, the remarkable model shows 
‘what a traffic scene was like twenty-three 
centuries ago. It also reveals how the 


POWER FUSE 
HAS HANDLE 


Repractse a blown-out cartridge fuse 
in a power line is made safer by the in- 
troduction of a new type of fuse, pro- 
vided with an insulated handle, By this 
simple means, the fingers are protected 
from contact ‘with live conductors, when 
fuse is snapped in or out, 


ELECTROCUTED SQUIRREL 
SHORT-CIRCUITS PLANT 


Wates a squirrel tried to jump across a 
ap between two 11,000-volt transformers 
at Fond Du Lac, Wisc. recently, it caused 
damage which required three weeks fora 
corps of electricians to repair. ‘The are 
caused by its body melted porcelain insu- 
Tators and steel and iron supports 


Fr 


huge ¢ ing task 
building the 430-mile 

highway was carried out, Surveyors are 
shown plotting the route of the highway 
with their crude instruments, while an un- 
completed section at one end of the model 
shows the successive layers of cemented 
stones, mortar and sand, gravel and lime, 
and hava slabs of which it was made, To 


insure the accuracy of the model in the 
smallest details, three Government ex- 
perts pored for six months through vol- 
‘umes of early Roman records and en- 
tcineering treatises, including rare L 
manuscripts lent by leading unive 
for the purpote, 


DRUG SAVES FROM MERCURY POISONING 


Accmesrat. deaths 
from. swallowing 

chloride of mercury 
tablets, taken in error 
for medicine, may 
largely be prevented 
by a new and valuable 
antidote for this poi- 
son discovered by a 
U.S. Public Health 
Service pharmacolo- 
sist. The new chemi- 
cal, which bears the 
formidable name of 
formaldehyde slixy: 
te, is a compound 
of sulphur. Its po- 
tency as an antidote 
was revealed when Dr. 
S. M. Rosenthal, the 
discoverer, tried it on 
specimens of liv 
ing tissue in his labo- 
ratory at Washington, 
D.C. Tests upon a 

mals weresatisfactory. 


De. S. M. Rosenthal, of the U. 8. Public Health Service, and 
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EXCITING WIND-TUNNEL GAME TEACHES PLAYERS TO FLY 


Exrexr assent and instruction are 
combined in an exciting aviation game de- 
vised by Assen Jordanoff, veteran pilot 
whose articles on flying 'have appeared 
from time to time in this magazine. Each 
of the contestants sits before a miniature 
‘wind tunnel, as shown above, and attempts 


TESTER OF SHEET METAL 
WORKS IN BENCH VISE 


Orenaren simply by placing it ina 
bench vise, and closing the vise, a com- 
pact new fester forces a rounded punch 
‘against a specimen of metal until a crack 
forms, A gage attached to the device re~ 
cords the load that the metal will stand, 


CROOKS GRAFT NEW SKIN OVER 
FINGERTIPS TO HIDE IDENTITY 


Cax a criminal change his fingerprint 


‘would be possible to gral 


pe 


for detecting crime, 
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linois police 
officials recently were confronted with this problem, 
‘when attempts to fingerprint two bank robbers produced 
only smudges. According to Dr, Leonard E. Keeler, of 
Northwestern University’s crime detection urea it 
it skin from another part of the 

body on the fingertips, through a painful operation, and 
us prints would then become worthless. Should 

the underworld generally adopt such strenuous measures, 
it would be a staggering blow to the nation's machinery 
ince fingerprints are considered to 

afford the best means of identification, The largest col- 
lection belongs to the Federal Bureau of Investigation. 


to keep a model plane on an even keel in 
the breeze by manipulating standard ai 

craft controls, As long as he is successful 
4 toy plane, propelled by an electric motor 
behind the scenes, travels steadily across 
a board at the rear, The moment the model 
craft ips or swerves, however, a contact 


is broken, and the toy plane on the board 
Halts until the player has righted his ma- 
chine. Dy operating several of the models 
Simultaneously, two oF more players can 
age a thrilling race across the board, 
Which is decorated to represent a trans: 
stlantie airway. 


AMPLIFIER GIVES WATCH LOUD TICK 


Auuaryixe the tick of a tiny watch to 
righty volume is the feat of an electrical 
device developed by Hell Telephone Labo- 
ratory engineers for a New York jewelry 
firm, By listening to the magnified sound, 
the condition of the works may be ascer- 
tained, A watch, placed on a circular plate 
of insulating material, acts as one plate 
fof an electrical condenser, while a small, 
nickel-silver disk serves as the other plate, 
A loudspeaker amplifies the vibrations, 


AUTOMATIC FIRE ALARM 
DESIGNED FOR THE HOME 


So starts to use that 
stalled anywhere at, mot 
new fire alarm for the home, illustrated 
left, is screwed into any electric socket 
Tike’ an ordinary lamp bulb, Should the 
temperature of the room begin to rise at 
the rate of ten degrees minute, a sensi- 
tive diaphragm closes am electric contact 
and an. intermittent howler shricks. the 
alarm, If desired. an extension cord to a 
second howler in a bedroom or upper 
hall may be attached to the alarm to make 
sure it will be heard, 
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UNCLE SAM ASKED TO BUILD 


Floating Ocean Airports 


Aasemaceo 
NEAR sweet 
AND ToweD 
TOoEeP-wareR 
the 


ratero . 


DECK'B 


‘This itostzation shows the design and construction of the latest model of the Armstrong. seadrome 
hich the Government recently was reported ready to try ‘out. Note the arrangement of the four decks 


in this magazine, a new type of 
Z Te 
proposed by its inventor, Edwar 
Armstrong, as the basis of modernized 
plan to bridge the Atlantic with a string 
Of artificial islands. His project, which has 
attracted the interest of U. S. Govem- 
‘ment officials, is intended to provide 
twentyshour "airplane service “between 
‘America and Europe, It calls for the an- 
choring of five of the seadromes between 
‘America and Spain, at about the latitude 
of Washington. D.C. to serve as refuel- 
ing stations about three hours’ flight apart, 
Planes using these islands in. stepping- 
stone fashion could transport heavy. pay 
Toads at high speed, since their loads of 
sasoline would be light. 


DESIGNED and improved since 
earlier forms were described 
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On these pases our artist shows the de- 
tails of the latest type of seadrome pro- 
posed by Armstrong. in. seeking Federal 
aid for his project. ‘The 1.225-foot alr~ 
plane Ianding platiorm, supported 100 
feet above the water ‘on twenty-eight 
submerged buoyancy tanks, would not 


Hest part that will be Bulle 


pitch and toss in stormy weather, Arm- 
strong declares, because its supporting 
buoys float beneath the area of the sea 


lows waves to 
decks. These facts 
he has verified by experiments with mocd- 
ls up to thitty-five-foot size, Each sea- 
drome would have overnight accommoda- 
tions for 100 travelers, in addition to 
caries for is own crew, aad Tanga 
space for fifty large transport planes, Run 
ike ship, the seadrome: would hive. a 
captain, first officer, second officer, sea- 
‘men, and engineers, as well as two mete- 
relists and a physician, 

¥ type of plane—land plane, sea- 
plane or flying boat—could use the sea 
dromes as refueling stations. although 
Armstrong himself believes that a special- 
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ized. type of amphibian plane will be 
developed for this purpose. Aircraft will 
be guided o the island airport by a stand 
rd type of radio beacon, which fs mount- 
fd on in automate turntable_ controlled 
bby a gyro compass, No matter how the 
seadrome may swing at anchor, the beam 
‘vill always point ina fixed direction. An- 
‘ther innovation not found in his earlier 
plans isan emergency’ propulsion system 
tha nabs the aero to navigate ke 
‘vahip if it is necessary to cast the sea- 
drome adrift to ride out a storm of phe- 
hhomenal severity, or if it should break 


loose from its moorings. This is provided 
by four propellers, each operated by a 
SOO-horsepower electric motor that is 
supplied with current from the seadrome’s 
gasolinelectric power plant. 

To anchor his seadrome, Armstrong 
proposes to float a 1,660-ton anchor of 
steel and concrete to sea, and sink it. on 
the selected site by opening ports that 
allow water to rush into its inner cham- 
bers. Heavy steel cables moor the sea- 
rome to a buoy that, in tun, is at- 
tached to the anchor. ‘A tension engine 
‘on the seadrome takes up the slack on 


the cable so that it will not foul the un- 
derstructure, paying it out automatically 
in response to a sudden strain, 

Present plans call for a, section onc~ 
fourth the size of a finished seadrome to 
be built and anchored at sea for final 
tests, ineloding attempts to land upon it 
with’ plane. If these are successful, the 
Government may be suficiently interested 
to take over the project and, build. and 
‘operate the whole seadrome chain itself 
Experts in international law believe’ the 
United States would have a right to an- 
chor the islands on the high seas, 


Builds Odd Land-Ship for Duck Hunting 
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Avro: 


by an air 


ventor bel 


outing, 


wue_and boat are combined 
ship” built by Emil Johnson, of Salt Lake Ci 

propeller, it is said to attain sixty miles an hour on 
tind and forty miles an hour in the water, For aquatic us, 
the three rubber-tired wheels are raised and the vehicle floats 
‘upon its watertight bull. Because of its shallow draft, the in- 
ves his machine would prove of service in. duck 
hhunting. and would enable a hunter to drive home after a 


a curious “land 
y, Utah, Driven 


ae 
* Facts about Flying 


Ring Around the Motor co oni eee Same 7 
Pulls the Plane Ahead Ne PROPELLER PULLS 
FLAME FORWARD 
‘Ture TowNEND ring around motor increases f 
the speed of a plane because it actually pulls <5 
the machine ahead during fight. If the ring ( ! 
were placed in a slipstream by itself, it would blow > 
backward; but when itis placed around the motor 
it pulls ahead. ‘The explanation lies in the fact that a 
eee ‘oprosire DIRECTION. 
rear so the effect is that of having a lifting surface 4 BACK PRESSURE OF 
Aiiound te motor wich ted forward The pirates 1 
air currents, hitting the flat face of the motor, are " RING AHEAD 


deflected radially and strike the ring at such an P 
angle that the resulting lift is forward. The 
stronger the currents, the greater the forward lift 
or pull exerted by the ring. 


Slipstreams Funnel-in 
Behind Propellers 


(Chee  cetsion bal, he pan, 
or blast, sent back by the propeller, does not 
spread out behind the whirling blades. In- 

stead, it contracts, or funnels-in, back of the tips 

‘so the diameter of the slipstream is less than the 

diameter of the propeller. As the blades suck air 

from in front, other air rushes in from all sides to 

fi the baa” Ties ih deawn Oro aren 2 

of greater diameter than the circle of the blades 


STRINGS ON ELECTRIC FAN 


‘and this side air, coming in at an angle, compresses CONVERGE TOWARD CENTER 
the other air toward the center of the slipstream. 

Strings tied to the frame of an electric fan illus- Jou comnts 

tratethisasthey fly at an angle to the center of draft. PRLS) TOGETHER 


Gull Better Streamlined 2 
Than a Dragon Fly = 


Ir You have ever shot an orange seed across 

4 room by squeezing the pointed end, you 

sree demonstrated why the body of gull i ete ky 

ter streamlined than that of a dragon fy.” In a 

stubby, streamlined body, like a gull’s, the bulging are saaae Buon 

forward part deflects the air currents outward 0 eo 

they come back, squeezing together near the rear pe ey 

In the long darning-needie body of a dragontly SWMEN SOUREEED at SHARP EMD 
the ui coront come oqeber rarer the bead. 
‘sume principle holds true in airplanes. Thus 

i PARTIAL VACUUM AT 

lined than thee Lay haps cause he Jeagth Seer cre ee, 

less in proportion to its diameter Laity tant ae 


Draft in an Airplane 
Cabin Blows Forward 


Iw rue cabin of an airplane, although a gale 
‘rushes past to the rear at two miles a minute 


outside, there is usually a draft blowing for- 
ward against the wind. The explanation is that the ‘AT REAR, WORKING THROUGH 
airstream is deflected by the fat part of the stream- WibOws AND AIK LEAKS IN 


HAIR FORWARD. 


lined fuselage, just behind the nose, soa suction PUNELAGE, 
is formed, similar to that which gives lift to the 
top of the wing. Further back, these air currents 
press down again against the sides of the fuselage. 

1us, the suction in front and the pressure behind 


Fai, ts ak formar in an oponte decion to By (apy, FRANK “I. CouRTNEY 
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Few People Know . 


—~ PRESSURE 15 DOWN Ay HIGH SPEEDS 
MMEN LEADING EDGE OF wing 15 
LOWER THAN TRAILING EOGE 


UPWARD PRESSURE ON 
FORWARO WING SPAR 
AT LOW SPEEDS 


SaaS 


5 


TAMDING WIRES ON EARLY 

RACERS SOMETIMES BROKE 

FROM DOWN PRESSURE ON 
Wins 


NOAMAL POUND 
‘OF IG OUNCES 


6 a age 
ae ae 


AVIATION POUND With 
S EXTRA ouNcES "A 
TOTAL oF 21 OUNCES 


2UBS. RESISTANCE 


EDDY CURRENTS 


abe a 
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_ 1 = 
MONEYEOMS #ADIATOR PRODUCES MORE RESITANCE 
THAN SOLID SURFACE OF THE SAME AREA 


PARACHUTE 


‘OFF 8 


STREAMUNED PLANE, wiTH 

LESS RESISTANCE PER POUND 

SS THAN JUMPER WOULD FALL 
FASTER 


Famous Test Pilot and Designer 
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At High Speed, Pressure on 
Wing's Front Spar is Down 


Dexrse trial runs at top speed, the wings of 
a number of early planes broke downward in 
the air. The cause was a mystery until tests 

revealed that when high-speed planes fly wide open, 

the pressure on the front. spar of the wings is 

‘often down. At peak speeds, powerful ships, with 

lightly loaded’ wings, fly with the leading edge of 

the wing lower than the trailing edge. Most wings 
will lift at a negative angle of from two to six 
degrees. In this position, the wing is struck by 
the head-on wind on the’ top side some distance 
bback from the leading edge, ‘This. pushes down 
the forward part of the wing and shifts the partial 
vacuum area back toward the rear spar. Conse 

at great speeds, the pressure on the front 
actually down instead of ‘up. 


In Aviation One Pound 
Equals Twenty-One Ounces 


For every pound added to the carrying 
capacity of an airplane, designers calculate 
they must add five ounces to the weight of 

the structure to make it strong enough and large 

enough to carry the extra load. A little bigger 

‘ing is needed to support the extra pound; a bigger 

engine (0 push the larger wing through’ the air; 

added gasoline to feed the larger motor; bigger 
fuel tanks to hold the extra gasoline. Consequent= 
ly. when the carrying capacity of a plane is. in- 
creased one pound. the added load it must lift into 
the air will be, not sixteen ounces, but twenty-one 

Inversely, cutting the weight of ihe machine one 

ound, saves a pound and a third 


Two and Two Equal 
Six in Aviation 


Ir two streamlined struts, each having two 
pounds’ resistance in passing through the air, 
are placed near together. their combined 

sistance will not be four pounds. Tt will be some- 

times six pounds or more. The reason is the air 
flow around one rut interiees with the ai curtens 
passing around the other. Eddies are former 

tween the two, increasing the drag. Planes with 
twin bodies or closely placed hulis, have often 
roved inefficient due to such interference drag, 

Designers try to Keep wings, struts, and Tuselages 

from interfering with each other ax much as possi- 

ble. In fact a honeycomb radiator produces more 
resistance than a flat surface of the same area be- 
cause each little tube produces interference. 


A Falling Plane Would 
Pass a Falling Body 


Ir 4 stunt man, making a delayed parachute 
leap, jumped from a plane high in the air, 
the pilot, diving with the engine off, could 

drop faster than the jumper. On both objects the 
pull of gravity would be the sime. But the fall- 
ng man would not be streamlined while the plane 
would be. Consequently, the airplane, with less 
resistance in proportion to its weight. would travel 
faster with the same pull of gravity 


MINE-RESCUE WORKERS 
TRAIN IN GAS CHAMBERS 


STUDENTS of mine-rescue work may 
receive training of a practical sort at 
Birmingham, England, where university 
classes in this science have been opened. 
Lying within small gas chambers, the 
students breathe through gas masks, while 
‘ammonia vapor, or sulphur dioxide gas, is 
‘admitted to the chamber. In this way, 
they learn to adjust their masks in the 
proper way to. protect themselves f 

as, without, being exposed to the perils 
Of "less easily detected eases that are 
encountered in mines. ‘The exercise also 
serves as a test for the gas equipment. 


ram the best way to adjust their tsks 


30 


i Henepublie ext fight, which was 


MAGNET PULLS BROKEN 
TOOLS FROM OIL WELLS 


Frstttxo broke 
oll wells, so that 


New Wingless 
Autogiro 
Gets First Test 


Caves by the camera in 
a. spectacular,  near-vertical 
landing, the "new type. of 
autogiro illustrated at the left 
is the latest creation of Senor 
Joan. dela Clerva, whose 
previous types have’ already 
fide aviation history. The 
Intest model is wingless, d= 
pending for support inthe 
fir entirely upon the huge 
four-bladed windmill _ that 
revulves in the breeze during 
fight. Control of the plane 
iss maintained Uhrough" the 
{ail surfaces, which are. of 
unusual size, The radical 
iachine was pot through its 
paces for the first time in 
Public in a recent demonstra- 
tion over Hanworth, England 
and is reported to have per- 
formed satisfactorily at that 
fal test 


Ovo jobs of cleaning around a garage 
are made easier by a new hand nozzle 
designed to be used with the air hose. 
When the moze i, eld in the hand 
against the chuck of the hose and the 
finger loops are pulled, a powerful, con- 
centrated blast of air spurts from the tip. 
‘The air jet provides an effective means 
of cleaning spark plugs, blowing oxide 
from battery terminals, blowing out 
plugged gas lines, removing dust and dirt 
from. tires, and’ cleaning off rugs and 
upholstery in a car, 
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COMPRESSED AIR DRIVES LOCOMOTIVE 125 MILES AN HOUR 


Witt steam power give way to com= 
peste aie for driving locomatives and 

{ast passenger trains? ‘That {s the 
Vision of William E, Boyette, of Atlanta, 
Ga,, whose amazing ‘challenge to the iron 
horie—a monster truck-shaped locomo- 
tive. propelled. by compressed. sit—was 


SHOTGUN SHELLS TEST 
PIPE FOR PLUMBING 


“To peswowsreate the strength of mod- 
ern plumbing materials, a manufacturer 
recently made a short section of copper 
water fubing into a miniature cannon and 
Fred shotgun shells from it. ‘The breech 
ff the cannon, shawn above, was a stand 
fed brass pipe adapter closed by a pipe 
plug, which was drilled to receive a steel 
Keats Discreetly withdrawing to the 
end of the fifty-foot firing lanyard, the 
experimenters found that as much as three 
tirams of powder—the standard shotgun 
ioad—could be exploded inthe improvised 
barrel without bursting it. This explosion 
of course, exerted on the material an ex- 
fransve pressure several times. greater 
{han any Torce of water would ever exert 
cn the installed pipe. 
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about to undergo a trial run between 
Atlanta and Jacksonville, Fla., at this 
‘writing. ‘The forty-foot locomotive, illus 
trated above, is designed to attain a max- 
imum speed’ of 125 miles an hour. Its 
power is obtained from air compressed to 
8 pressure of 400 pounds to the square 


finch and cartied in tanks behind the cab. 
‘Should the pressure in the tanks drop 
helow 360 pounds, a pump operated by 
electric storage alteries automatically 
replenishes them. Besides high speed, 
Boyette clims the advantage of excep: 
tional economy in operation. 


ELECTRIC CURRENT IN SOIL f 


‘Howe gardeners and greenhouse men 
may now rid soil of disease and pests by 
sterilizing it with electricity, through the 
use of apparatus recently developed by a 
Seattle, Wash., research engineer. Though 
it resembles electric heating devices pre- 
viously applied to gardening, the appara- 
tus is not designed to heat the soil by con- 
tact but by passing electric current 
directly through it, between electrodes 
that are buried in the earth. The mild 
heating is said to kill all parasites. 


KILLS OFF THE BACTERIA 


loressp of tnxslating material and plates 
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PORTABLE X-RAY OUTFIT MAKES 
PHOTOS OF RACE HORSE'S LEG 


Maxrxo X-rays of a race horse's leg was the unusual 
task assigned the other day to a new portable X-ray 
Outfit developed by General Electric engineers. ‘The test 
was undertaken in an effort to find out why Equipoise, 
famous racer, became lame last summer during the 
height of his career, forcing his retirement from the track. 
Study of the dozen’ or more pictures taken, one of which 
ig shown at right, may reveal the trouble and indicate 
whether the horse’can be cured so that he can race again. 
‘The examination was a successful test of the X-ray out- 
fit, which is portable, easily operated, and quiet. 


9 rise and descend in a vertical line, ‘Th 
feat, performed at Antwerp, Belgium, is 
hailed as bringing nearet the day when 
he will be a practical form of 

n crowded city regions where 


Florine helicopter 


QUICK-AGING PROCESS 
MAKES NEW WHISKEY OLD 


Axcexicax distillers, once more in the 
ness of making whiskey after fourt 


is aged by 


mything but time; in fact, however, many 

tilleries have been granted permission 
by the U. S, Bureau of Industrial Aleobi 
to try out scientific quick-aging methods 


hah in days the 
i years, Whiskey 1s aged 
the charred) wood! 

sorbing esters, fuse oils, and other unde- 
sirable substances. Long before prohibi- 
tion, distillers found that the process. was 
accelerated by keeping the barrels ina 
wwellheated warehouse, and still more 
fective means were discovered during 
the prohibition era. Distillers are care« 
fully” guarding, as trade secrets, their 
methods of adapting and improving on 
these. It is known, however, that running 
steam through a collin the barrel is now 
the method most used, while experiments 
are being made with electrc-heating appa- 
fatus, ultraviolet rays, and even ‘Nrays, 
Distilling experts maintain, that the new 
methods of quick saving siekd a product 
fully as good as whiskey aged by time, 
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Model Speedboat Hits Thirty-Mile Clip 


How fast_can a model speedboat be 
made to go? That is the question that 
interests Elmer Luke, of Washington, 
DC, who during working hours 
dio expert atthe Bellevue, D. C., naval 
research station. His leisure hours are 
devoted to his hobby of building 
miniature power boats, which 
‘pot only run, but run at aston= 
ishing speed. One of his models 
rushes through the water at 
thirty miles an hour, under sixty 
pounds of steam pressure. 

‘This particular model 
and a half feet long and wi 
seven and a half pounds with its 
bbrass and copper engine installed. 
‘The handmade boiler of copper 
tubing is fired by a small gaso- 
Tine blowtorch, and is provided 
with gages and a safety valve 
built to accurate scale, Steam 
from the boiler runs an efficient 
little engine of | twin-cylinder, 
high-speed type, having ‘a five 
eighths-inch stroke, which drives 
the two-and-a-half-inch  propel- 
ler, To protect the model boat 
from damage if it should hit an 
obstruction, Luke has provided 
Saree as a a bumper in the form of an alum> 
at: Powered with a steain eogine, tis model has Rite apeed ef thirty miles an Dour num plate embedded in the bow. 


three 


Army Gets World's Strongest Searchlights 


The huge ve ona wreck as 
Van air attack At fete te, 900,00,000- 


To suepueatent its hitherto in- 
supply of antiaircraft 
the United State 
red 104 of the large 
erful search 
Equipped. wit 


bree will be mounted upon a mol 
chassis to facilitate loading “upon & 
truck, The current for the lights is 
drawn from generators upon the trucks, 
Remote control enables the operator 10 
direct the light's beam from a_ point 
several hundred feet away so it vill not 
ind his vision. An innovation that 

really to the mobility of 
the new lights is the use of alight 
weight aluminum alloy in their con- 
iruction, The beacons were designed by 
engineers of the Sperry Gyroscope Com- 
pany and U, S, Army engineers 


ed up 
while ying at a height of 
Sixty-one of the new 
searchlights will. be mounted 
trailers, to be towed behind tru 
while each of the remaining forty 
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STARTLING REVELATIONS ABOUT 


Save Millions on 


By 
Harold J. FitzGerald 


NOUR and a. half million dh 


year because two scientists b 
Teamed how water soaks into th 
ground! 

Ever since the close of the World War, 
Dr. Frank J, Velhmeyer and Dr. Arthur 
H. Hendrickson, of the University of 
California, have been following the mys- 
terious trail of water after it disappears 
beneath the surface of the soil. Their 
findings have upset old ideas and promise 
to save billions of dollars for men who 
till the 26,000,000 acres of irrigated land 
in the United States. One out of every 
three states in the Union now produces 
rope mae posible. by iergation, 

vided timeliness is given to the report 
‘of the successful application of their dis- 
coveries by the fact that one of thé great- 
‘est irrigation projects of all history is 
now under way in the Southwest. Two 
million acres of farming land will be add~ 
ed to the tilled area of this country when 
the great Boulder Dam of the Colorado 
turns its water into the desert regions of 
Arizona, California, and Nevada, a few 
years hence, 

Since earliest times, three things have 
been assumed about water and the soil: 
(1) That plants and trees used moisture 
as fast as they could get it and flourished 
accordingly. (2) That water diffused it- 
self through the sub-soil as through a 
Tump of sugar. (3) That uncultivated 
land, exposed to the sun, would dry out. 

By whirling, perforated pans, 


ry 


sceosaws, wared-paper part 
tions and cross-section tench 
es, Veihmeyer and Hendrick- 
Son proved all three of these 
ideas were rong! 

‘As a first step toward 
Jeaming how. water actually 
behaved underground, they 
cut irrigation furrows through 
2 plot of dry ground at the 
university's experimental farm 
at Davis, Calif, and ran 
‘measured ‘amounis of ‘water 
through them. ‘Then they dux 
a six-foot trench across the 
line of the furrows, climbed 
into it, and examined its side 
for. results 

‘Under one furrow in which 
they’ had run three inches of 
water, they watched the 
Gampness descend through 
the soll to the depth of a foot 
and then, sudden! 


ey ven 
Icagthat eae the water was permitted to ow over 
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WATER, ANNOUNCED BY TWO SCIENTISTS, 


Irrigated Land 


* though they waited 

for hours, not a 
drop of water went 
below that one-foot 


level 
‘There was no 
shading off. Where 


the dry part began, 
it began abruptly 
immediately ad ja- 
cent to a thoroughly 
wet portion. ‘They 
confirmed this scien- 
tifieally, by taking 
samples of soil and 
testing them for 
their moisture con- 
tent. They found 
that every portion 
ff the wet area was 
equally wet, the 
water content in 
each being approx- 
imately. twenty-five 
percent of the oven 
dry weight of the 
ail 

Again they ran 
three inches of wa- 
ter inthe furrow, and 
now they watched 


fof the underground root spread 


curious thing happen. The top foot, 
through which this had to percolate, was 
wetter, after the percolating 

than it had been before. 


wet as the first, and just as 
so. Then abruptly where the 
bean, the soll was as dry a8 thoughenever 

By carefully measured irrigations, they 
were able to wet each foot of half foot to 
exactly this twenty-five percent ratio of 
‘wetness, clear to the bottom of the trench. 
But no amount of water would make any 
portion any wetter than this; and no 
layer, no matter how far down, could be 
found to contain any lower percentage 
of moisture. 

Why vas it. they wanted 10 know, that 
there couldn't be dierent “degrees of 
‘moisture in the same 

I Ub borciey a phil eosin 
perforated sides, which threw 
ture out of the soil by centrifugal 
force, finally led them to the answer 

‘There is a fixed amount of moisture. 
they discovered. that any given type of 
soil particles will hold so firmly as to re- 

the pull of gravitation. Until a layer 
particles has received this full quota 


of water, it will let no moisture pass 
through it, but will seize and 

hold it avidly. When the ca- 
\.Pacity of all those particles is 


reached, additional water flows 

J. down to the next layer, and 
= then to the next, bringing each 
J to its full holding capacity be- 
% fore proceeding further. 

So as far down as the water 
oes the soil must be wet to a 
uniform degree. represented by 
that soil's holding capacity— 
‘or field capacity, as the invest 


gators term it, No soil, consequently, can 
be half wet, or three-quarters wet.” No 
soil that is’ subject. to drainage can be 
saturated, except for the brief period 
necessary for the downward movement of 
water, for every ounce above field capaci 
1 is dragged to a lower level by gravity 
When the movement is free, therefore, 
the water goes down like a window shade 
—of uniform thickness all the way until, 
suddenly, there is no more. 

Microscopic examination revealed that 
the water i not held inside the particles, 
bbut between them, being supported in 
tiny wedges at the points where the par- 
ticles come together. This discovery’ led 
Professors Veihmeyer and Hendrickson to 
test various kinds of soils for their water- 
holding capacities, and they found, as 
they had expected, that these varied in 
accordance with the size and number of 
the soil particles and the firmness with 
which they were pressed. together. 

Clays and loams hold more water tha 
sands, as there are mbre separate par 
cles and they are wedged more tightly to- 
ether, thus, offering greater, obstruction 
to the’ water's passage. But however the 

d capacity may vary for different soils, 
for any given type of soil it is always 
constant. 

Farmers and scientists alike have al 
ways taken it for granted that trees used 
up the available water in the soil as fast 
as the roots would permit, with the sun 
and its attendant evaporation processes 
‘making it a close race as to which would 
get the water first. To determine exactly 
‘what respective roles trees, sun, and per- 
haps other forces were pla this 
scramble for water, the two 
‘aged up an ingenious experiment, 

They planted trees in large cylindrical 
tanks which (Continued on page 103) 
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onders of the SEA 


How Marine Specimens, Easily 


Examination —Making Your 
By MORTON 


unaided eye you can sce that, on one face, the 
material is made up of nearly parallel lines oF 
plates resembling somewhat the end grain of 
‘wood, Trim this face of the cube so that it 
runs squarely across these lines. Then trim an 
adjacent face parallel to one of the plates, 
Lay the piece on a glass slide, with the lined 
surface uppermost; and arrange the illumina- 
tor so that a beam of light is directed on the 
top surface, striking it at a fairly sharp angle. 
Look into your microscope. 

Did you ever see a commonplace object be- 
come suddenly more beautiful? 

‘The cuttlefish bone, at fifty diameters, is 
revealed as a crystalline palace containing. a 
succession of fairy caverns. It looks, indeed, 
like a cross section of a inany-storied glass 
building. “You can see floor upon floor running 
actoss the field of vision in slightly cu 
lines. But instead of orderly rows of indi 
‘vidual columns supporting the successive floor 
you sce an apparently confused arrangement 
‘of what appear tobe thin partitions, broad 
pillars, and several iciclelike projections ex- 
{ending part, way up or down. 

‘After studying this surface of the cuttle- 
bone cube you sill may ein dub a to the 
exact way in which the builder of this re 
imarkable structure provided for the support 
of the successive floors, Turn the specimen 
‘over until the next surface, the one cut at 
right-angles to the first, is in view. If you 
have trimmed the piece properly, you can see 


FINDING A SPONGES SECRETS. A‘ left. above, an ordinary 
ght, a alice of ft, viewed Under a microscope that magni ft 


0 MATTER where you live, many of the wonders - 
of the sea can be brought beneath the lens of 
your microscope. A visit to the seashore is un- 4 
Iecessary, You need only make a selection of 

things you will find either in your own home or at the neigh- 
borhood drug store. 

For instance, the drug store, certainly, will be able to 
supply you with cuttlefish bone, originally’ intended for the 
pet canary. ‘There also you can get cheap litle yellow 
Sponges afd shells fashioned into hovelties” Almost every 
hhome has bits of coral brought from Bermuda or Florida. 
‘These articles are enough with which to start Your fascinat 
ing exploration of the marvels of the great seas. 

‘Take first the cuttlefish bone. Examine it carefully and 
fee} will find that it is made up of a thin, hard shell shaped 

like the bowl of a spoon. The hollow side is filled with 
4 soft, chalklike material that canary birds like to pick. This 
material is lime that was deposited by the cuttlefish. 

‘Tr you are acquainted with the cuttlefish, you will know 
that this bone really is a shell found directly beneath the 
HS ten te pn 

th a sharp knife cut a piece from the soft ey 
the shell, and carefully trim it to form a cube. With your — ejects washers 
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Through Your Microscope 


Obtainable, Are Prepared for 
Own Bell Jar at Slight Cost 


Cc. WALLING 


how the supporting members are arranged. 

It is as if you were directly above 
building from which the root and. part of 
the top story had been removed. The 
layers of the cuttlefish bone, you find, 
are separated and supported by thin rib- 
bons of lime, winding’ in and out among 
each other. I the builder of that bone 
had been working. with steel instead of 
limestone, he would have supported the 
floors by means of thin sheet-metal plates 
bent in and out, like irregularly corru- 
gated iron, to give them great strength 
Sut why all chis complicated structure, 


instead of a simple deposit of limestone? 
Reflect a moment, and you will realize 
that. such material’ is, ike corrugated 


metal or other material, light in weight 
and at the same time mechanically strong. 
‘Throw the bone into water and it will 
float, thanks to the thousands of toy air 
cells in it 
Your microscope has proved to you 
ish bone or mare accu 
the double’ purpose of 
al's body’ and acting 
ve to admit that, with 
such heavy material as lime, the builder 
Of this float has succeeded remarkably well 
‘The little yellow sponge you purchase 
fs not a whole sponge at all, but only the 
skeleton of a water animal known (0 20: 
logists us a member of the Phylum F 
fera—meaning, in everyday language, a 
Classification of animals that have charac 
teristic pores of holes in their make-up, 
With a sharp knife or shears clip a 
small, thin slice from the sponge. You 


MAKING YOUR OWN 
DELL JAR 
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pearl trom a 
‘ages that are 
eat appearance 


may be surprised at the toughness of the 
‘material. Lay the slice on a glass micro- 
Scope slide and drop over it a clean cover 
flass to prevent it from being blown away. 

se a low power at first, and focus on the 
fragment. 

What you see is a three-dimensional 
network of horny fibers. There are few 
branches with free ends, except at_ the 
‘cut edges of the piece. The whole maze 
looks like something made by a miniature 
welder who amused himself by joining 
together rods of various lengths, without 
‘apparent rhyme or reason, 

is horny maze, the skeleton of a 
sponge that once lived in the sea, is com- 
Posed of a substance that is chemically 
Telated to silk. The scientific name of 
this material is spongin, It was secreted 
by special cells in the living sponge. 

The network structure of the typical 
tath sponge is but one of the forms found 
among sponge skeletons. If you have, 
for example, a finger sponge, put. a slice 
of it_under’ your microscope. You will 
find it is made up of a horny network 
like the bath sponge, but that the struc- 
ture is not nearly so clean-cut. There 
are numerous irregular projections, or 
branches intermingled with the joined 
segments. 

‘Other  sponges—which you probably 
will not find in stores—have skeletons 
composed of needlelike bodies of silicon, 
‘or carbonate of lime. Under the micro: 
scope, they appear like simple needles or 
Pins, like needles equipped with cross 
arms, or like pointed jacks with which 
‘you might play a game. These separate 
fragments adhere together with surpris- 
ing tenacity. 

‘Now that you have scraped an acquaint- 
ance with by exainining. the 
skeletons, turn again to shells, this time 
to one of the bivalves, with its mother- 
of-pearl lining. The shell of. the pearl 
oyster, the mussel, and various shells 
picked up along the sea shore afford ex- 
fellent material, 

Select a piece of shell from near the 
edge, beyond the mother-of-pearl lin 
Usuay, you can find, porns that 
transmit (Continue 


By 


CHESTER A. WEED 


IF / were 


Inventor ofthis 
es 


Getting a PXTENT... 


E night, a few years ago. an 
xxcited inventor rang my door 
bell. He said he couldn't wait for 
office hours the next day. He 


‘wanted to get a patent right away and in 


every country in the world, 
So far as 1 know, this has never been 
done, After a little calculation, 1 esti- 


mated the cost of taking out papers in 
every country that has, patent protection 
At close to, $10,000, Without tatting an 
tye, he pulled out a. checkbook and said 
hie ‘would write a check for the whole 
amount if T would start getting the pat- 
ents frst thing in the morning 

He had devise detachable bow for 

ity slippers which could be changed to 
match the color of the. dress and he 
wanted to begin its manufacture as soon 
as possible. It was only after consider- 
able discussion that T persuaded him to 
Tet me make a search of former patents 
to be sure the idea was new. And then 
the firt thing 1 found was the iden 
idea which had been patented just thirty 
years before 

For nearly half a century, T have been 
engaged in patent Taw, Tove dealt with 
a host of inventors. I have seen some 
make fortunes and T have seen many 
make mistakes. Time and again. during 
these fifty. years on the patent battle= 
field, T have watched the same mistakes 
the Six Slips of the inexperienced inven: 


an 


tor, appear and reappear. They are the 
if ny try to avaid HT 


‘ones 1 would especial 


sreat a hurry. 

“The man with the interchangeable bow 
fs but one of many with whom I have 
dealt who wanted to rush in without wait- 

ig for a careful search of existing, pat 
Such a search, costing from $5 to 
saves both 


3 jef and money: in the 
‘end and should be thorough. 
While the 


pays to 
have an expert do it. There 
are thousands of sub-classi- 
fications under the different 


headings and an inexpe- 
rienced pet likely to 
miss the 


the patent office. 


filing the application and. as 
‘a matter of routine, patent 
office examiners make such 
fa check when they go over 


pag re Eonbes 
thances are that if the ide 
iE not been patented 
Keseeea, Ris torel 

Te fat, everyting ender 
the ain wore tobe 


luded in the patent papers on file in 
Washington, I remember, on the same 
wy. finding 2 patent on’ a method for 
tying a cow's tail ina knot to keep it 
from switching milkers in the face, and 
a meter to be attached to a hen’s tail 

thers to make an automatic count of 
the number of eggs it laid! 

If common error number one is being 
jn too much of a hurry, error number 
two is being too slow. Tn at least one 


Inaccurate drawings frequently run patente. So be 
sore all drawings and sketches a 
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of inventing, you can't be 
fn too much of a rush. That is in 
having all your sketches and notes 
witnessed and dated. Yet, my ex- 
perience has been that few in- 
‘ventors ever date anything. T once 
had one bring me his papers all 
signed and. witnessed but. without 
‘single date on any of them. In 
fan interference suit, where it is 
necessary 10, prove’ the date of 
conception of ‘the invention, un- 
Gated. notes are worthless scraps 
of paper. 

AAs you know, the search covers 
only’ the patenis that have been 
Issued. It'does not cover the ap- 
plications, sometimes numbering 
100,000, which are piled up in the 

tent office, Only the examiners 

ow what inventions the appli 
cations cover. C nit 


terference and decide from the 
evidence which man thought of 
the idea first. 

Tn such a suit, every shred of 
evidence showing when you first 
thought of your invention is of 
vital importance. So, if I. were 
keting @ patent, T would date and have 
witnessed every note and sketch of im- 
ortance as soon as possible. 

‘Under rather dramatic circumstanc 
few years ago, a valuable patent wi 
faved for an inventor because he fol- 
lowed this rule, Ian interference su, 

‘opponent produced papers dat 
months. earlier than the sketches the 
inventor had in his safe, His claim to 
the invention seemed gone until he dis- 
covered, among rubbish papers. in his 
‘workshop, the first drawings he bad made 
when the germ of the idea occurred to 
hhim. As these lost papers had been dated 
and sed ‘by a, notary public fully a 
year before the date on the sketches in 
the safe, the inventor was awarded the 
patent on the basis of obvious priority. 

Having a notary date and stamp your 
papers, is one method of protecting your- 
self. Some inventors have slipped their 
sketches and notes ina sealed envelope 
and sent them to themselves by registered 
mail, the postmark and registration date 
riving evidence that the invention was 
conceived before that time. However, in 
fourt, you must prove that the envelope 
was never opened, and this is sometimes 
an extremely dificult thing to do. 

'A betier method is to show your pa- 
pers to a frend you can tras, explan the 

aventon fo hin, and have Sim sim the 
sketches for you, putting on the date. 
This also, has its drawback. In the it 
terference trial, such witnesses. must ex- 
plain all the details of the invention as 
well as swear they signed the papers 
Usually they are hazy about the details 
‘and, not being able to give a clear de- 
scription, injure your case. Be sure, if 
‘you empioy this method, that your friend 
thoroughly’ understands ‘your idea. 

The best method of all, I have found, 
is to have a professional draftsman make 
working drawings of your invention, sign 
and date the drawings, and return them to 
you. Such a draftsman is disinterested, 


+ is not a personal friend, and is the best 
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Before You Apply 


fora Patent... 


‘Take time to have a thorough search 
made for previous conflicting patents, 


1 
2 
3 
4 
5 
6 


Date, and have witnessed, as soon as 
possible all notes and drawings. 


Go carefully over all drawings for 
changes or errors, 


Check your claims to be sure you have 
included all essential detail 


Reduce your idea to practice at the 
earliest possible moment. 


Refuse to give up the first time an ex- 
aminer says your invention is not nes 


ible witness in an interference suit 
‘can always recognize his own bandi- 
work and can invariably give a clear de- 
scription of the invention because be has 
to understand it before he can make the 
‘working drawings. The fact that you hire 
him to make the drawings and he signs 
them for you, protects you from having 
Nim apply for,» patent, on your inven: 
tion, Such evidence would prove conclu- 
sively you were the real inven 
Tt is in connection with drawings that 
‘we come to common error number three, 
If I were getting a patent, I would give 
special heed to getting all sketches and 
drawings right. For example. 
Four or five years ago, an inventor 


Tae originated 
Beloe ate 


almost lost an otherwise clear case 
in an interference suit because the 
original drawings he had had wit- 
nessed contained pencil ines that 
had been erased and altered. Al- 
though these changes had been 
made before the witnesses signed 
the paper, the opposition con- 
tended the drawings had been al- 
tered subsequently. There is no 
way known to science of deter- 
mining. the exact age of a pencil 
mark, So it was only after a ter- 
tific battle that the inventor was 
able to convince the patent of- 
fice officials that he should have 
the patent. 

‘Consequently, if your sketches 
are erased and altered in any way, 
‘make clean copies before you take 
them to a notary or have them 
witnessed by friends, Also it is 
well to use indelible ink instead of 
ordinary writing. fluid, ‘There. is 
less likelihood of changes having 
been made in drawings where in- 
delible ink is employed and this 
adds that much weight to. your 
case. 

‘Another thing: While the pat- 
ent office does not require that 
your drawings be accurate as to 
measurements, it does demand 
that they show an operative structure, 
‘Surprising as it may seem, T have seen 
scores of drawings showing moving parts 
that couldn't move, Screws sticking out 
of rotating, shafts for example, would 
prevent their turning, Minor slips made 
by the draftsman in preparing patent 
drawings can be corrected after the pa- 
pers are filed in Washington, ‘The patent 
office draftsmen can be employed to make 
Such change the charge being from ity 
ents up. Ih such cases, the original 
Grawing is photostated: and. the copy 
placed on file and then the original draw 
fing is corrected. But, if the mistake is 
fone that leaves out ‘something. vital to 
the invention, it cannot be added as n0 
new matter can be added after the case 
is filed. So a careful check-up on all draw- 
ings is a vital part of the work of get- 
ting your patent 

he most curious case ever heard of 
in which an_ inventor slipped up on a 
vital part of his invention occurred a 
dozen or so years ago. By use of new 
metal and a radically new design, he hal 
produced a burglar-proof safe, It couldn't 
be drilled into, or forced open and nitro- 
elyeerin couldn't, be introduced in any 
crack. In competitive tests, it, withstood 
every known trick of the éracksman. AS 
4 result, the safes were adopted by banks 
all over the country. Then, like a bolt of 
lightning there came an anticlimax to this 
"iia compen Caine 

other company Challenged the inven- 
tor to an open exhibition. At the ap- 
pointed time, the safes were placed in a 
Thuge open field and the experts on both 
sides set to work. ‘The explosives man 
‘employed by the inventor prepared his 
putty well and got ready to blow the 
door off the competitor's safe. But while 
hhe was doing this, the crowd was watch- 
ing with open-mouthed amazement. the 
actions of the men employed by the com- 
petitor. They simply’ rolled the inven- 
tor's safe over on its side, hit the back 
three or four (Continued’ on page 98) 
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RECORD OF VOICE NOW MADE 5 
ON MOVING PAPER TAPE 


Reconpixe an hout’s conversation on paper tape; 
at only few cents’ cost, is the accomplishment of 
4 device invented by Mile Diston, Detroit, Mich, 
tadio engineer. The tape takes the place of phono- 
raph records or other comparatively expensive te 
Eontng materials, and its record may be played back 
immediately or at any future ime, When a speaker 
talks into the microphone of the recone, his 

is translated into electrical impulses and impressed 
on a pair of electrodes between which the moving 
tape passes, at "A" in the accompanying istration 
‘This produces permanent black marks on the chemi- \ 
cally treated tape, which are transformed back agin) 
{nto audible sound by a lamp at "B,” a photoelectric 

call ‘nd a loudspeaker. The device may be 
tppled (0 such varied uses ae recording busine 
Correspondence and courtroom proceedings 


ELECTRIC EYE TO RAISE 
OR LOWER AWNINGS 


Future home owners will not need to 
bother to adjust their awnings, for these 
will be automatic, according to a recent 
prediction by J, J. Donovan, it, cond 
tioning expert’ of ‘the General Electric 
Company, Photo-electric cells will lower 
or raise them automatically as the sun 
shines or goes under a cloud. 


terious of chemical sul 
‘available in. quan 


soon becom 
fesearch workers Who seek to ast 

tain ite curious. properties. Resem 

bling ordinary. water, from which i 

how that a teaspoonful of Ht ha JOINT QUICKLY SEALS 
Micton a few voit age fl WATERIPIES SECTIONS 
the. discovery thatthe x: sections are joined or detached at 
atoms in water are of two kinds, on she flip of a lever, through the use of & 
Comparatively” ig the ih new pipe joint introduced for temporary 
Heavy. Experimenters at the U rater lines. The sections are liid end (0 
Bureau of Standards and elsewhere nad, as in the upper view, and the short 


succeeded in preparing water containing 
fan excess of the heavy kind by treating 
common water electrically, First tests t 


Princeton Uni- section of a doubly-hinged lever ‘on. one 
jocsts, heavy is caught over a hook on the athe. For 
Tadpoles and ing the lever the rest of the way down, 
fear the properties of heavy. water cher small fresh-water animals eft init as in the lower picture, pile the. Joint 
showed the surprising fact that seeds for an hour. Now experimenters are won- tight, a ring-shaped gasket insuring a’ 
mersed in it failed to germinate (P.S.M.. dering whether it may also be lethal to leak-proof seal. Each section has a one- 
Nov 33, p. 107). In more recent ex- human beines. inch threaded outlet for » branch line, 
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New Russian 
Monorail 


RUNS IN TROUGH 
ON BIG SPHERES 


usslan mono- 
(ough, At ight, the strange ts 
‘tei. Yarmanchu the hn 


RAGMENTARY and contcting reports 
from Russia of a revolutionary new type of 
fallway under secret test there, which 
aroused the curiosity and interest of the 

American engincering world, have just been fol 

fowed by the frst complete details of the new sys 

‘tem, and actual photographs of a working model in 

operation. Fully as remarkable as advance reports, 

the tatem propo by MT. Yarmanchuk i 

inventor, cals for streamlined rains running at 

125 miles an hour on lan, fattened spheres, 

twelve feet in diameter, instead of wheels. 

Each car is supported two of these 

spheres, one at each end, and. they. ate 

third by elecric motor contained. within 
their shells and mounted on the rigid axles. 

Since the center of gravity of the car lie 

below the axle, the car is not topheavy and 

wal not easly overtum, "A. sngle curved 

Trough ‘of reinforced concrete serves 23 

track, entitling the gy system to be 

tlised as a monorail According. (0. the 
inventor, this track should cost no more 
than a standard automobile highway to build. 

‘To text his scheme, the inventor has but 

and operited succesfully near Moscow, & 

model railway with twenty-four-foot cars 
on a molledong track, Plant are now under 
fay to construct a thicty-mile railway on the Quitead, Qe Gd 

Same stem, with 120-foot car, ale a AR 

Previous Types of Monorait Construction... Mew Russian Jype 


FREIGHT-CARRYING RAILMOBILE TRAVELS ON RUBBER TIRES 


Carrvino railroad 
freight on rubber tires 
looms asa commercial 
ossility, with the intro; 
juction of a new type of 
train for light hauling, 
‘The locomotive of this 
‘odd train is a six-wheeled 
Dus that runs along. the 
rails on rubber tires of 
special design, so con- 
structed that they are not 
subject to the danger of 
roing fat_in case of a 
blowout. The cars are en- 
closed trailers. 
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THESE EXPERIMENTS WITH 


How the WoRLD 


Plumb Line Used to Make Visible 


(OR. the man with a mechanical tum of 
‘mind there is a real thrill in seeing with 


his own eyes just how an_ ingenious 

machine works, It is more fun to sce 
what makes the wheels go round than it is to 
listen tothe cleyerest description, That is why 
the famous pendulum experiment, which makes 
the ‘earths rotation actually” visible always 
arouses the keenest interest, Few people realize 
how easy the experiment i oF it would be done 
oftene 

‘The fact that a pendulum tends to keep on 
swinging in the vertical plane in which it is 
started, makes it possible to see the earth's 
rotation, You do not need to take this law of 
the pendulum for granted. You can test it for 
yourself, 

“Take a heavy plumb bob and suspend it by a 
yardslong cord from the middle of a one foot 
Tule, Hold the ruler horizontally: and set, the 
‘pendulum swinging lengthwise of the rule. Then, 
‘without raising or lowering it, swing the rule a 
Aware way found Is center in a horizontal 
plank 

The direction of the pendulum’s swing will 
not be changed by this movement of the ruler, 
resales of whether you tun the ruler quekly 

Now imagine the cord and plumb bob re- 
placed by wire 200 feet long: suspending a 

ll weighing seventy-five pounds. In place of 
the ruler, turned by hand, substitute the roof 
‘of the Pantheon in Paris, France, turned slowly 
round in space by the earth's rotation. This was 
how this celebrated experiment was first tried 
by: the French scientist, J. B. L. Fouca 

He pendulum ithe P 
swinging in the plane of the earth's meridian, 
true north and south. But it did not long remain 
s0, In a few minutes the line of the pendulum's 
swing was slightly northeast and southwest. and 
it steadily became more and more so, 

This seems at first like a contradiction of 
four ruler and plumb bob experiment, until we 
tealize that the floor. and root of the’ Pantheon 
were turning. instead of the pendulum, The 
plane of the pendulum’s swing was unchanged. 
‘The earth and the building, however, were slow: 
ly turning around i 

You can repeat Foucault's experiment with a 
Jong cord or wire and a weight of two or three 
pounds, The longer the cord, and the heavier 
the weight, the better your results will be be= 
‘cause the pendulum will not come to rest so 
soon. But the rotation of the earth can be de- 
tected in fifteen or twenty minutes with a fifteen- 
foot cord and a_two-pound plumb bob. The 
‘eight should of course be hung indoors to 
avoid air curens, A hook screwed ito the 
rafter of a barn makes a good point of suse 
pension. T performed. the experiment in the 
spiral stair well of a two-story house, with a 
‘two-pound plumb bob and eighteen feet of fine 
wire to support the weight. 

Just one word of precaution. Do not try to 
sei the pendulum swinging with your hand. You 
may start it off on a Jong oval path, which will 


PENDULUM HELPS US 
SEE EARTH TURN 


Above, 2 gyroscope 
fp with the end ef 


Tine at the equator 
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EVERYDAY OBJECTS SHOW 


MACHINE 


Rotation of the Earth on Its Axis 


HOW THE PLANETS 
GOT THEIR ORBITS 


ruin the experiment. Instead, tie the bob 
with a thread to a tack in the wall, and 
release it by burning the thread. 

‘A little mountain ridge of sand or salt 
should be spread out across one extremity 
of the pendulum's swing, so that the point 
of the bob will cut through it, at each 
beat, The gradual shift of the point in the 
clockwise direction knocks down the crest 
of the sand ridge, and enables a very 
Sight "vanation tobe detected 

je can perform simple experiments 
that show how the attraction of the sun 
gues lips prabols, and hyper 
holas in the solar system, and also make 
clear to us the shapes of these curves 

“The most important piece of apparatus 
in our first experiment is an electro- 
magnet to play the part of the sun which 
attracts both planes and y 
can make a magnet by 
fifty tums. of insulated wi 
Targe carriage bolt. Split apart enough 
double wire to wind the bolt and use it 
single, connecting a lamp into the circuit 

hen carefully smoke a pane of win- 
dow glass over a candle flame, and hang 
the bolt so that it just touches the smoked 
surface, First, however, level the table 
accurately with a spirit, level 

Lastly, take a steel ball bearing, and 
make a ‘paper tube into which the ball 
fits loosely, 

Start by blowing the steel ball out of 
the tube actoss the surface of the smoked 

lass plate, Direct the tube so that the 
ball rolls close to the magnet. 

‘With a little practice you can produce 
an ellipse, a parabola, or a hyperbola al: 
most at wil ag, the form of the curve 

lepends upon the velocity” with whic 
You drive the steel ball past the magnet 

A little force allows the ball to be heli 
captive by the magnet and swung clear 
round ‘an ellipse—a_ closed curve. 

Periodic comets, like Halley's comet, 
travel in the long closed curves, while 
some other comets enter the solar system 
at high speed, shoot past the sun and dis- 
appear forever in an open endless curve. 


FEBRUARY, 1934 


By 
Gaylord Johnson 


‘An odd thing about these three curves 
fs the fact that they can all be produced 
by slicing through a circular cone at va 
‘ous angles 

‘Since the easiest kind of cone to make 
and slice through is the cone of light sent 
‘out by a flashlight, let us use that. 

‘Throw the cone of light against the wall 
ata slant. An ellipse is formed when the 
cone of light is cut through its entire 
circumference by the plane of the wall. 


a oTON 
oF OMT 
woman 


in thie tue 


odes in tho Yulee ayatem seem to 
"St they’ are slewed frm the earth 


Tighe is parilel to the wall,» parabola ie 


Works 


Direct the flashlight toward a comer of 
the room 0 that ane side of the cone of 
light is parallel to the wall. The curve 
which the other side of the cone makes 
‘on the wall that cuts it is a parabola, 

Finally, bold the flashlight with its axis 
parallel (0 the wall, Where the wall cuts 
the cone of light, parallel to the cone’s 
aris, the beam outlines a hyperbola. Tf 
You want to roll out a little cone of clay 
‘ plastilene, and slice it in these. same 

with a knife, you will gt. the 
same three curves, which mathematicians 
fall conic sections 

‘The gyroscope is useful in illustrating 
the very slow movement of the earth 
cae pecnton, Wher he eronoe i 
Spun and placed upon its stand, the end 
Of its axis describes a circle. ‘The axis of 
the earth also moves in a circle among the 
stars, but requires 25,000 years to com- 
plete one revolution, 

‘The experiments in the next article of 
this series will show how you can measure 
the sun with a pocket ruler; why. the 
planet Saturn is" surrounded ‘by rings; 
‘why’ the earth's center travels in a 6,000- 
rile circle every month, and how to 
demonstrate that. the so-called canals of 
‘Mars may be optical illusions, 
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England Now Has Gasoline Made from Coal 


Barris motorists may 
now enjoy the novelty of 
buying gasoline made from 
coal, which hag. just. been 
placed on public sale, The 
Event. marks the beginning 
of a great chemical industry 
by which England hopes to 
}put 65,000 men to work and 
{To end her dependence upen 
imported petroleum. A mon- 
ster plant now rising at Bil 
Tingham-on-Tees. will trans- 
form 1.000 tons. of coal 
daily into the synthetic fue 
using a. process already in 
iceessful operation in a 
smaller experimental plant 
at the same site. In" this 
Process, known a drogen: 
ition, " powdered coal” is 
Tnixed with Beavy oll and 
the resulting paste is fe. 
with hydrogen fas, to a con: 
Kerter. The mfsture under 
ocs chemical transform 
tion under tremendous heat 
and pressure, yielding 3 mix 
ture’ of hydrocarbons from which pure 
fauvoline recovered by 

‘Another of the. products is 
‘which may also be changed into aso 
by an” aldtional conversion treatment 


with hydrogen. Both the hydrogen and 
heavy oil used in the process are obtained 
in the course of producing the gasoline 
Jeaving coal as the chief raw material 
required. Results of production indicate 


COST OF PYRAMID PUT AT $156,000,000 


Ir Aatentcax builders were called upon 
today to erect a counterpart of the Great 
Pyrantid of Cheops, how long would it 
take? How much would it cost? Would 
they recommend the same structural de- 
sign? When these questions were sug- 
ested, the other day, to prominent New 
‘York architects and builders, they proved 
so interesting that three of them volun- 
tered to make the necessary calcul 

To reproduce the Great Pyramid 
blocks like those of the original, 


they 
found, would be an engineering project 
requiring five and a half years. The cost 
would be $156,000.00, Labor needed 


4 


would total 2250,000 man-days, each of 
these units representing the work of one 
laborer during a working day. According 
to this estimate, the use of modern ma- 
chinery ‘would cut by neatly: ninety-nine 
percent the labor required in ancient 
times. since historical accounts indicate 
the Great Pyramid took 180,000,000 man- 
days to build. However, modern archi- 
tects could produce a durable pyramid at 
a much greater saving in labor and cost 
by substituting a skeleton of reinforced 
concrete. faced with limestone. Such a 
pyramid would cost. $15,000,000 and re- 
€ 70,000 man-lays to erect. 


that approximately a gallon of gasctine 
may be obtained from twenty-four pounds 
of coal, and the large-scale plant. under 
construction should show an output of 
80.000 gallons of gasoline a day. 


NEW STORAGE BATTERY 
IN DIRT-PROOF CASE 


CostrereLy enclosed in a hard-rubber 
case of modernistic design, a st 
tery of unusual appearance has - 
veloped for motorists by a well-known 
manufacturer, The cover, according to the 
maker, excludes dirt, moisture, and stray 
fragments of metal that might cause short 
circuits. Power leakage and corrosion are 
thus prevented. Screw caps in the top of 
the case may be opened to, add water ( 
the ‘els "without disturbing the cas 
There are no projecting pars and recesses 
at each end of the ease serve as handles, 
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SINGER CAN HEAR VOICE 
AS AUDIENCE HEARS IT 


So that would-be singers may hear 
themselves as others hear them, a Los 
Angeles, Calif., voice teacher and former 
{grand opera, singer has invented and pat- 
ented a voice reflector. Fitted around 
the pupil's neck like a collar, as shown 
above, its convolutions carry’ a part of 
the singer's tones back to her own ears. 
According to the inventor, his device will 
enable singers or public. speakers to de- 
tect and correct faults in tone, volume, 
and diction during a few hours” practice, 
since they may hear in this way exactly 
how their voices in singing or speaking 
‘would sound to an audience, 


ELECTRIC EYE REVEALS AD IN MIRROR 


Desicxen to be installed 
the lobbies of hotels and put 
lic buildings, a new advertis- 
ing device fle x assert 
hance to inspect his, 
lance in a mirror, and invites 
hhim to take a folder from a 
pile on a shelf. When he reaches for a 
folder, he unwittingly interrupts a beam 
of ‘light that falls upon a photo-electric 
cell,” Brilliant lights automatically flash 


MOVABLE TOWER HELPS HARVEST NUTS 


WALNUT trees on the ranch of George 
Alcock, of Van Nuys, Calif, are so tall 
and large that shaking them proved an 
impractical way of collecting the nuts, so 
the resourceful rancher has invented what 
he calls a shaking tower to aid in the h 
vest. From a platform on top of 1 
tower, men can reach out with poles and 
knock the nuts to the ground. Built of 
wood, the tower is twenty-six feet in 
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top of this twenty-si-foee tower, workers knock the nuts from walnut frees in a 
inch. Phe’ tower, resting. oo runners in moved about Sy smeana of 5 eractot 


height and has 126 square feet of work- 
ing space on its elevated platform. It is 
‘mounted on runners so that a tractor may 
move it from tree to tree throughout the 
large orchard. Not only is the harvest- 
ing speeded up, because of the saving in 
labor, but a far more thorough job is 
dane’ than would be possible from the 
‘ground, The platform is large enough for 
several men 10 Work on 


fon behind the mirror, which is now seen 
to be transparent, and illuminate an ad- 
vertisement within the cabinet for a pre- 
determined period of time, 


TAMPER-PROOF ENVELOPE 


Devise by a Pennsylvania inventor, 
the tamper-proof envelope, shown in the 
top view, guards valuables and protects 
confidential correspondence from prying 
eyes. A gummed tab on the flap, moist 
che andere in ®t, cy ay 
Attempt to pull open and’ re-seal_ the 
envelope undetected while tab of red 
dye inside causes a teliale discoloration 
to appear on the exterior, as shown in 
the lower view, if an effort is made (0 
Steam the envelope open. 


4s 


Arthur S. Thomps 
tario, Calif 
When the d 


hoard, raises the whole roof with its duplicate set of 
windows, a3 shown in the photograph at right. 


BACTERIA MODELS HELP 
BLIND STUDY BIOLOGY 


Microscopic marvels they cannot see 
are being made clear to blind students of 
biology at Baltimore City College, Mary- 
land, through the use of models devised 
by Dr. Arthur H. Bryan, science instruc- 
tor. The models, constructed of roodeling 
clay, plaster, rubber, or wood cut-outs, 
are made by students who have the use 
Of their vision, and are employed by the 
blind students of a class while the others 
i microscopes. By running the 
's around the outline of the model 
obtain a clear idea of the 
ple organisms such as bac~ 
fresh-water animalcules, 


it is easy 
form of 


Auto Top Raises to Make Room for Bed 


CAMERA CAMOUFLAGED 
TO HIDE IT FROM BIRDS 


Taxixo a tip from wartime strategists, 
a Massachusetts naturalist has camou- 
flaged his camera so that its presence will 
rnot be detected by his wild-bird subjects 
Unless a card is held behind the camera, 
fas at right, the camera is almost indis- 
tinguishable in a mass of foliage, A string, 
connected to bait, trips the shutter when 
the bait is seized, 


sied bed.” Upper fet 


BIG MAGIC LANTERN AIDS DESIGNERS 


Goncxovs patterns of color and form, 
in combinations never viewed before out: 
the laboratory, are placed at the dis- 
monster aleido- 


path of the beam, rainbow-tinted images 
fof rare beauty are produced. Designers 
and color experts are expected to find 
commercial use for the device 
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Cylinders Replace 
Wings in Plane 


Jens of sir, sucked in at the 
front and expelled at the rear of 
Inuge tubes, are the unconven- 
tional means advanced by a Glen- 
dale, Calif, inventor for lifting 
and’ propelling an airplane, He 
bes deta sn pata 4 wing 
less craft, employing this princi- 
;, which he maintains will be 
able to rise and descend vertically 
land to hover motionless aloft. Ac- 
cording to the inventor's plans, a 
propeller and motor ate installed 
within each of two tubes, which 
in turn are so mounted above a 
standard airplane fuselage that 
they may be swung by the pilot 
to any angle, For a take-ofl, the 
tubes are to be operated in a’ per- 
pendicular position, thus provid- 
Ing a vertical lifting force. Once 
in the air, the pilot would tilt the 


TUBES INLKRASE 
PULL OF PROPELLERS. 
‘AND SERVEAS WINGS 
WHEN INCLINED. 
FORWARD 


TURES SWING 
TO VERTICAL 
POSITION FOR 
TAKE-OFF AND 
LANDING 


tubes ahead, in order to cause the 
plane to travel forward. An aux- 
illary propeller on the fuselage is 
provided to aid in forward travel, 
while rudders steer the plane, 


tae 


hhands for heavy work. 


tions, for various tasks, 
‘cut ib easily regulated, 


Motorists are spared 
the trouble and muss of 
changing a flat tire by the 
roadside, through the use 
of an auxiliary rim recent- 
ly placed on the market 
‘Applied without jacking up 
the car or, removing te 
tire, it provides a new rid- 
ing surface and enables the 
driver to proceed home or 
to a garage, where a per- 


Practxc rat guards on hawsers, a necessary precau- 
tion against an invasion of rats while a ship is tied up 

‘port, is made less risky for seamen by a safety 
guard devised by a California inventor. Handled by 
means of a small line, as demonstrated above, it may 
bbe applied to a hawser or removed without leaving the 
deck of a vessel. The two hinged leaves of the guard 
‘open when the line is drawn in. 
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(CAS AND OIL TANKS 
IN STREAMLINED 
NACELLE 

RUDDER 


MECnanis 
ADJUSTS TILT OF 
“TUBES In FL gir 


showing how wingless cylinder plane would be driven by jets of alr forced 
ut by motors In sylinders: Note, angle of tubes can be sdjunted for cake off or fight 


VERSATILE CUTTING TOOL 
USES SAFETY RAZOR BLADE 
a standard safety razor blade, a 
tool permits the use of both 4 
Its sturdy handles 
may be assembled in eghien oF tore pos z 
‘The depth of the 


RIM PROTECTS FLAT TIRE 


manent repair may be effected at leisure, 
‘The rim comprises a pair of semicircular 
sections of aluminum alloy, encircled by 
2 smal tire of slid rubbet, “One of the 
sections is first slipped over the flange 
of the car wheel, and the car is driven 
forward a few fect, ldting the wheel from 
the road as shown below. ‘The second half 
of the rim is then added and secured by 
two small bolts, completing the tempo- 
rary repair, 


Electrochemistry. It combines the 
fascinating mysteries of two inter- 
‘ating subjects 

‘Our experiments with the tin tree and 
simple ‘Tendfoil storage. battery (PSM, 
Dee, 32, p. $8) have shown us the close 
relationship between electricity and chem 
Isury. Nove, with the aid of a few feet of 
iron wire-and a carbon rod, we can delve 
into the subject stl further, We can use 
cleetricky to manufacture a queet metal 
tesown as lithium. 

Unlike most metals, lithium is extreme- 
ly active and oats on Water. Skimming 
cross Hs surface Mike a spinning top, it 
decomposes the liquid with 2 hissing noise 
Even In ordinary air, We combines readily 
‘withthe nitrogen. Tin fact, to store the 
Tnetal safely ie must be placed ina bath 
of kerosene, 

In the home laboratory 
substance canbe formed ing an 
Clectric current of about six vots through 
molten lithium chloride. The electric cir- 
Cut consists simply of carbon rod and 
ft short length of tron acre connected 10 
the terminals of a six-volt storage batt 
or three good dry’ cells connected in ser 

‘lectrochemical reactions, direct 


OR surprises and thrills as well as 
practical uses, few sciences surpass 


‘very 


sabe Ran cea a rate 
ar fete Soe aaa 
clectrodes. The carbon, connected to the 
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LABO 


cAsING OF 
‘Oto 
pay clit 


PLATING 
BASKET 


euteta0005 
Gas mare) 


the anode and the iron wire the cathode. 
As a means for collecting the metal as it 
is formed at the cathode, bend a small 
loop in the end of the iron wire. 

‘When you have arranged the apparatus, 
tu on ihe current and watch the loop. 
A silvery substance will begin to form. 
‘This is the element lithium removed from 
the lithium chloride. To collect it, care- 
fully remove the wire from the crucible, 
immerse it under kerosene in a dish or 
bottle, and shake it gently. This will dis- 
Todge the globule of lithium and preserve 
# for future use. Continue collecting the 


By RAYMOND B. WAILES 


IN YOUR OWN 
RATORY 


left, cuttent 
Biking sods Solution 


etal until several large drops have been 
‘liained for use in the next experiment, 
With forceps or a pair of tweezers re: 
move a drop of the Substance from the 
Kerosene storage bath and place it ina 
lvaker or dish of water. ‘The drop will 
float, decomposing the water to form free 
ine 8 andy hee, 
prove that hydrogen is 
Fighied match or 
to the spinning 


drogen fort jgnite and give an au- 
Aible “pop. 
The lithium hydroxide formed dissolves 


in the water to turn it basic of alkaline ss 
will be shown by the fact that it will turn 
per ble 

mewhatimillar electri cie- 
cuit, you cam manufacture small quant 
ties of white lead In this case, however. 
the two electrodes, consisting of sheets of 
lead, are connected to the: terminals of 
the battery through 2 double-pote, daub 
throw switch s0 wired that throwing the 
switch arin from one, side to the other 
reverses the current. ‘The two lead lec- 
trodes can be mounted o Dec of wood 
for convenience, I the sloted. support 
shown is used, more current can be made 
to pass through the solution hy moving 
the electrodes closer together. In this way’, 
the home chemist can make up for any 
Geficiencies in the eurrent source due 10 
‘teak batteries, 

‘The electrolyte, or solution in which 
the electrodes are immersed. is made up 
liy dissolving about one tabiespoontul of 
Yaking soda ina quan of water. Place the 
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‘Arrange your appacat 
or molten ith 


liquid in a wide-mouthed beaker (the bot~ 
tom portion cut from a large bottle will 
do) and insert the lead electrodes. 

‘When the current is turned on, you will 
notice that a white pre formed 
around one of the electrodes. Soon the 
‘coating vill become so thick that the cure 
rent will find it dificult to attack fresh 
solution, At this point, throw the switch 
to reverse the current ind cause the pre- 

ate tobe formed around the other 
electrode. ‘This reversing operation should 
be repeated every five or ten minutes. 

‘The accumulation on the bottom of the 
beaker will be white lead, To obtain it, 
filter the liquid, wash it with water while 
it is on the filter paper, and then dry it 
at a gentle heat. 

Eisctropleting is ooe of the important 
uses of electrochemistry. Generally, the 
term implies the use of some outside cur- 
rent source to deposit a thin coating of 
metal on some other metal, The home 
chemist. will find it easy to co © 
simple metallic articles merely by using 
copper-sulphate solution as the electrolyte, 
per as the anode (connected 
ve terminal of the battery), 
andl the article to be plated as the eathode. 

‘There is another and. simpler plating 
process, however, in which no outside cur- 
rent source is used. The current required 
is generated by the conditions under which 
the pice secede, Te cons 

imply of placing the article to be plated 
n contact. with sheet of zinc ad im 
ther unde a suitable plating So- 
‘oF electrolyte, 
The dissimilarity of the two metals 
causes an electric current to be formed. 
eing the more electropositive metal, the 
ine acts as the anode and the metal in 
the solution is deposited on the article to 
be plated. ms a 
ly experimenting process, 
hhome chemist will find it a simple means 
of obtaining a thin, yet fairly durable, 
metal coating on any metallic surface. It 
is particularly valuable to the home me- 
chanic and model maker who, for plats 


small parts, often desires a method that 
does not require a battery. 

Although the coating formed will be 
thin, it can be polished and buffed and 
vill take on a high ‘Of course, the 
durability of the plate cin not be com= 
pared with that obtained by the regular 
plating method. 

Basically, the process consists of plac- 
ing the work to be plated, well cleaned, in 
contact with zinc in a suitable hot chem- 
ical solution. For convenience, the ama- 
teur can make an ingenious zinc basket to 
hhold the work by using the outer shell of 
a discarded number six dry cell. 

Cut the cell in two about three inches 
from its lower end, After the active paste 


DO YOU KNOW YOUR 
Electrochemistry? 


The wmrscers t these interesting questions 
are given ox this and the procoting page. 


1 Bit possibie to etecroplate with 
‘oat a battery? 


2 Wat is tithiom? 


3 Ia siecuopiaing, what always 
forms the cathode? 


-f Whatkind ofcurrent must beused 
in electrochemical experiments? 


5 wat is an electrolyte? 


Thrills, 
Surprises, and 
Utility in 
Electrochemistry 
Experiments 


at Home 


has been, removed, this will provide a 
shallow zine cup oF basket and sulficient 
additional zine for a fat tray. Deill drain 
holes in the sides and bottom of the cup 
and fasten a zine handle to its upper rim, 

‘The parts to be plated are first cleaned 
‘of all dirt and grease and placed in the 
zinc basket or tray, The basket or tray 
then is immersed in the hot solution cone 
tained in an enamelled pan, 

After ten or fifteen minutes, remove 
the basket from the solution and allow the 
liquid t0 drain off through the holes. Fi- 
nally, immerse it in a bath of water to cool 
and clean the plate artes, The surfaces 
then can be buffed on a rag wheel or 
polished by hand with a suitable metal 
polish, This polishing or buffing is neces 
sary 0 bring out the luster of the coating, 

Of cous, the compositions of the plat: 
ing clutons or electrolytes will dpe 
onthe particular metal coating d 

To plate a coating of zinc on cone, 
fron, or brass by this method, the electro- 
Ipte must consist of zinc-chloride crystals 

issolved in water, The actual strength 
of the solution is not important. 

Two solutions are available for use in 
nickel plating either copper or brass. One 
consists of twenty grams of nickel am- 
‘monium sulphate dissolved in about 500 
cubic centimeters of water while the other 
is made up of fifteen grams of nickel sul- 
Phate and. fifteen grams of ammonium 
ehloride distolved in $00 cubic cent- 
meters of water 

By mixing ten grams of alum (potas: 
sium of ammonia alum) and two grams of 
tin chloride (stannous chloride). in $00 
cubic centimeters of water, you can make 
an electrolyte for tin-plating copper, iron, 
and brass by (Continued on page’ 102} 
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Seen RT re 
- Latest Conveniences 


Gyan ordinary dost 
pan and can be emptied by at- 
{ching it to "vacuum cleaner 


MORE REFRIGERATOR 
ACI 


Placed on top of your relsiger- 
LAMP PINNED TO WALL. Thumb tacks shat tors the lnnsloted chestsshewes 
ate easily pressed into the wall are supplied tight, provides additional 
‘with this lamp. By their enna, he lamp cam storage apuce far foes. Sur- 
e putin any desired postion and moved at will plunlce cubes are ened to cot it 


POPULAR SCIENCE MONTHLY 


50 


for the HousEHOLD - 


ADEFROSTING BAG. Bcc 
oe nas rete 

Inca ofthis rubber bag Ba 
nd 


smile boule 
Blecher. Tn 
pew by means! 


t 


Inve lenge 
ce necute by ee 


DRIES YOUR GLOVES. When hang 


COMBINATION SERVING TRAY. This hospitality tray 
Stes aumber of sections ia which various foods may be placed, 
Tenino haa an automaci clecrie toaster’ A cotter st ne side vere 
‘in the toast snd secs the bread to any aise you desire ides Eeite tat pace through sot 


FEBRUARY, 1934 s 


Home ‘Tests of Nature’s Laws 
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Hunting World Stations 


PMC BANDON 


KOK-FAHU 


ng al Ioeations of 
vious (E87) in var 
ithe word, will help 
spe alist ot stations, At 


ee 


ITH the popularity of short- 
wave ets, converters, and all 
Nave "receivers, the phrase 
‘gunning for distance,” has 


taken on a new meaning. 

‘The shorter waves buzz with the a 
ty of thousands of stations more than the 
broadcast, channels ever boasted. Yet the 
haphazard ‘dial spinning that is effective 
ton the broadcast bands fails in short-wave 
Aistance hunting. To get the most out of 
Your short-wave outfit, you must follow 
simple rules and a definite tuning tech- 
nique, 

“First of all, the broadcast fan who is 2 
beginner in short-wave reception should 
consider his antenna. A single wire draped 
fn your roof or inthe back yard may be 
just the thing, for, local broadcast pro- 
irams and yet fall short of the mark when 
{t comes to snaring the short-wave signals. 

In the higher frequencies, man-made 
static becomes more of a problem. To be 
most effective, your short-wave antenna 
should be well insulated and rizged free 
fof metal surfaces, electric lines, and build- 
ings. Your leadkin must be protected 
fagtinst man-made noises, either through 
shielding or the use of a'transposed type 
of lead (P.S.M., Nov. '3, p. 57). Finally, 
inside lang leadwire soo 


“Many owners of high-grade short-wave 


and all-wave receivers complain that 
neighbors with only a small superhetero- 
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witha SHORT-WAVE SET 


By George H. Waltz, Jr. 


ddyne and a simple converter bring in bet- 
ter distance. The trouble in most cases 
Ties not in the set but with the operator. 
‘To bring in foreign stations on the shorter 
waves, you must tune carefully, patiently, 
‘and at the right time. 

‘An up-to-date Knowledge of station 
schedules is important. Team up with two 
or three of your friends who own short- 
wave outfits, Working together and ex- 
changing notes, you can tabulate an im- 
pressive list of station locations and 
schedules in a short time. Start with the 
highlights gi 


ta nearcby wave lengths 

‘When hunting out a new station, re- 
rember that_most short-wave. transm 
ters are experimental and are most active 
between five. and twelve o'clock in. the 
evening, local time, The fact that a time 
ference exists between various points 
in our world makes it possible for the 
Short-wave distance fan’ to. search for 
Stations with darkness to help him. Light 
has a deadening effect on certain radio 
waves, particularly on wave lengths above 
Uhiny meters. 

Because time differences and locations 
are important factors in short-wave work, 
afew dollars spent for a good eight- of 
ten-inch diameter globe of the world will 
be a good investment. With it; you can 
fare itoe mileage 0 2819 our log 
and compute accurate time difcrences 

“To meteure the radio distance between 


your location and London, England, for 


‘waves travel and when compared with the 
scale on the globe will furnish you with 
fan accurate distance in mil 

1 your globe has no scale, arrange one 
by stretching a string around its equator 
and dividing it, with a_pair of dividers, 
into fifty equal parts, Since the circum 
ference of the world is approximately 25,- 
(000 ‘miles, each division on your string 
scale will span $00 miles. 

‘To figure tine dilerences, cut out 2 
strip of flexible paper (black is best 
Shou. a half inch wide and longer than 
the half circumference of your globe. 
‘Mark off the exact half circumference and 
divide it into twelve equal parts. When 
laced along the globe's equator, each 


For convenience, number each division 
in hours, beginning at the extreme left 
with seven and continuing to the right 
through twelve to six. By placing the scale 
along the equator so that the desired time 
coincides with the fifteen-degree meridian 
passing through your locality, you can 
figure the converted time for any point 
in the same hemisphere. 

In the same way, the time conversion 
scale will help you follow night around 
the globe. Covering a. span of twelve 
hours, it will show graphically what por- 
tion of the earth is clothed in darkness. 
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Auxiliary Loudspeaker 


ved loudapeaer wil 
‘programs into yo 
"room you may desire 


‘AVE you ever wished that your 
radio had two speakers—one 
Upstairs and the “other down 


Mira? 
salvaging the dynamic or magnetic 

speaker from an antiquated set, You ean 
Bove sour with om Ach unit. 
Wiring the extension for the auxiliary 
soaker costs simply of making cnne 

ms to the primary’ of ‘tans 
former i gour ae, the speaker you 
intend to ald is of the dynamic type, this 
wil have the effect of connecting the two 
Transformers in parallel 

‘When these ‘connections. have been 
rade, hunt out the voicescoll lads of the 
‘dynamic speaker in the set, cut one lead 
nd. insert singe-pote, singe-throw 
Switch, ‘This ‘will provide’ a" means for 
‘Mlencing: the ‘mai speaker at the_ set 
‘When omy the remote speaker is dested. 
You will have litle difealty locating the 
‘oice-oit leads if you will remember that 
they are small wires Tending to the base 
of the speaker diaphragm or cone (P'S M, 
Sept 83, ps3). 

"Phe extension, wires leading to the see- 
ond speaker (twisted lamp cord or similar 
‘wire) then can be run along the baseboards 
To. the desired. room, insulating staples 
being used to hold it in place. If desired 
for safety, « four microfarad condenser 
Can be placed in each extension lead. For 
ft completely hidden job. the wiring can 
be planned as a regular house-wiring cie- 
cuit, being run through the walls and floors 
in armored cable. 

To allow the volume of the second 
speaker to. be controlled independently 
af the receiver, place 20,000-0hm po- 


ie your Tavor 
Kitchen or avo 


4 


An extra “ 


your set, 


‘This commercial combination volume-con- 
well plate wil perv 


(rol and speabet 
‘en atractive cutie fora weceadspeater 


tentiometer in the circuit at the outlet 
as shown in the diagram. For convenience, 
the output can terminate in a three-con- 
tet jack, the leads to the speaker being 
supplied with a plug. If an ordinary dou- 


ble contact sn sank ve ee 
to ‘2 potentiometer 

wih a ‘witch so thatthe te- 

Sotasce "wil ba cat ost 


fof the circuit when the 
‘speaker is not being used. 
Tf desired, a combina- 
tion jack- and volume-con- 
trol wall plate can be used 
as the ausiliary” output 
‘This consists of simple 
tworcontact jack and a po- 
tentiometer with. built-in 
switch mounted on a com- 
Pasion or ras ‘plate. 
‘With ay arrangement 
such as this, the speakers 
can be used either sepa- 
rately” or simultaneously 
‘To.use the remote speaker 
by itself simply tum up {) 
the volume control at the 
set, open. the voice-coil 
Switch, and adjust the aux- 
iiary "volume control to 
the Fight level. The set, of 
course, first will have to 
be tuned to the desired 
station. When the second 


seater notin we, torn 
volume control to the 


ots 


— 


“pits eas 


“voice,” easily added to 


permits you to hear 


your favorite programs upstairs, 


downstairs—where you want them 


“olf” position, remove the speaker jack, 
and close the’ receiver voice-coil switch, 

‘Your installation will not be complete, 
however, until you have provided some 
‘means for turning the set on and off from 
the remote speaker as well as at the 
receiver. The simplest way to do this is 
to use a variation of the three-way switch- 
ing arrangement used in house-wiring cir- 
‘cuits to control a hall light from either 
‘of two points. 

Although the remote switching arrange- 
ment can be wired directly into the 110- 
volt supply to the receiver, this would re- 
quire a regular wiring job.’A simpler way 
isto use the three-way switches to operate 
a battery relay which in tur controls the 
110-volt supply circuit, 


ACK OR Se agi 
Season aE Ae a i 


5 2 
\focrension 


marnarea| 
Set Seeanee 


CONNECTED TO MAGMATIC wpeantR OF) 


‘TO PRIMARY (OF DYNAMIC SPEAKER TRANSFORMER. | 


Tos 


THEE SWITCHES 


Seer 


2 
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10 BE of real value, the radio 
trouble igh 
portable, flex 


bing tw 
mall plug-in 
wire flash- 
light fixture—you can provide yourself 


with just such a lamp. The pilot-light 
transformer, fitted with two plug prongs 
and sold as a night-light device, can be 
ingerted into any wall or baseboard re- 
ceptacle. At its outer end is a small lamp; 
Hhree-and one-half-volt bulb, Simply 
unscrew this and substitute the miniature 
screw plug on the end of the flashlight~ 
fixture wire, screw the tiny bulb into the 
shaded socket, and your portable trouble 
light is ready for use, Being fitted with a 
spring clamp, the light socket can be 
placed where’ it wil'do the most good. 
f you are testing or repairing a set, you 
can snap it on the panel or on one comer 
of the chassis, When using a screw driver 
co other tool in a crowded, poorly lighted 
corner, it can be clipped to the first finger 
‘on your left hand. Its portability, coupled 
the fact that it can be plugged into 
any 110-volt alternating current house 
circuit, makes it particularly useful as a 
trouble light for service men.—W. A. 


Novel Station Cards 


‘0 HAM station is complete without 
‘a supply of station cards. Requests 
to “QSL” will come as soon as you go on 
i Feeling that the usual acknow!- 
edgement, a plain postal card bearing t 
Station Tekers and spaces for the sual 
information lacked "in eciginality, the 
writer devised the photographic | card 
shown at the right. First, a suitable deco- 
rative background must’ be selected for 
the card. In the case of the card shown 
here, the decoration was an advertise 
ment clipped from a magazine, Select an 
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Need to 


illustration that will furnish enough blank 
space to take the station call letters which 
ate lettered in black draw 

Place a good photofash p 
station in one comer of 
and letter in your address in the other 
comer. When the three units are fitted 
and assembled in a regular eight-by-ten- 
inch printing frame you are ready to make 
the copies. To make the master Copy neg- 
ative, focus your camera onthe ai 
sembled original and light it with two 
100-watt lamps in suitable reflectors. Once 
your master negative is made, you can 
print as many copies on. post-card size 
Daper as you need. Then, for a few cents, 
4 printer will print the usual titles on the 
reverse side of the card—W. H. F. 


‘Trouble Light 
FOR RADIO WORKERS 


Transformer and Extension All You 
Build 


Valuable Accessory 


Fashioning a 
Navy-Grip 
Sending Key 


Improving Practice Key 


IF YOUR code practice key is fitted 
with a knob grip, you can convert it 
into the navy type by adding a cardboard 
poker chip. Drll'a small hole in the cen- 
ter of the chip, slip it over the threaded 
portion of the single knob, and screw the 
Complete assembly back in place. The 
Beker chip “combined, with the regular 
ib will form the double grip that makes 
the navy-type, Key, 50 easy to use. For 
appearance, paint the chip black to match 
the original rubber knob and apply a coat 
‘oF two of shellac to provide a. glossy fin- 
ish, Because the insulating qualities of the 
compressed paper that forms the chip are 
not particularly good, it is not advisable 
__tonse’this homemade grip 
‘ct your actual transmitter 


How 


Modern Gas 


ADDS POWER TO 
YOUR MOTOR 


LIFF MACDONALD had dropped 
jin at the Model Garage for a 
oon-hour chat with “his old 
friend Gus Wi a 

jerking a 


“Bi the way, Gus 
thumb, toward the “uclne pumps that 

in a line outside the garage office 
trindow, “what's your iden of te perfect 
asoline2” 

Gus Wilson had just finished his lunch 
and was poking tufts of black tobacco 
{nto the charred bowl of his favorite pipe. 

"Your guess is about as good as min,” 
he replied aye struck a match, “Why 

“Well, years ago, gasoline was just gaso- 
ln,” said MacDonald, "But now every 
id advertises some new feature that's 
‘supposed to make it better than all the 
rest. Why, they've even gone so far as 
to put the stuff out in different colors.” 

Gus chuckled as he found himself a 

seat on a corner of the office desk. 
‘ou're getting more for your gasoline 
dollar today than you ever got before,” 
he pointed out. “Gasoline had to change 
to keep up with the times. You know, 
automobiles aren't as simple as they used 
to be either.” 

Well, the bodies may have changed 
‘but T don't see where the motors are much 
diflerent,” MacDonald maintained. “They 
nay be'a tile faster and more powerful 

mie: 


peed that’s back of the whole business, 
ar haeeponers have iercid ovr se 
centy-five per cent in the last eight years.” 
"Sure, but that's a question of motor 
design “and not gutoline,” “MacDonald 
argued. 
PEO tively” Gus corrected, “v's 
true that one way to get more power 
to build a larger engine and feed it more 
fBscine. but 'Wwhen the pablc started ts 
for more power and speed, it 
want a heavier engine. In fact, they 
wanted a smaller one that would use less 
fauoline, So automobile engners bad 1 
"Rrstof all, they knew that by 
ting the air and gas mixture in the eg 
ders under more pressure they 
‘more power with the same amount of gas 
to, they mocha along Choos oes and de- 
the high-compression motor. By 
making the space in the cylinder head 
smaller, they increased the compression.” 
“So that’s what they mean when they 
say that the modern motor has a higher 
compression ratio than the older ones?” 
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Martin Bunn 


“Exactly,” agreed Gus as he picked up 
a scrap of wrapping. paper and proceeded 

ough sketches of two cylinders; 
fone with the piston at the top of its 
Stroke and the other with the piston at 
the "Cor 


‘and gas is compressed by the up stroke 
Of the piston. Ten years ago plenty of cars 
ad com Taos as low as three to 
‘one. Today, some go higher to 
‘one. In 1923, only about four percent of 
‘ats had a cylinder pressure over one hun- 
red pounds. Now, ninety-three percent 
of the cats perate' a hat, presse 
“How about gas mileage?” put in Mac- 
Donald: “T should think high-compres- 
sion motor would use more fuel.” 
fa ose Me Bend, "As 8 ater of 
fact,” he pointed out, hhigh-com- 
engine 


pression ‘cliver more 
for less gat, But the engineers ran into 2 
snag witl compression motors 
tof davs whee new gasolines come 


\evears ago, gasoline used to be obtained 
from the crude oll by a simple method of 
distillation, You know, like moonshine 


‘whiskey; simply boiled andl then condensed, 
‘That il galing ‘worked fine in. the 
‘older motors but when they put it ina 
hhigh-compression motor, it made all kinds 
‘of noises and wouldn't give any power.” 

‘What caused that?” MacDonald asked, 


i moon 
ery. They found that if instead of dis 
tilling the crude oil they placed it in a 
closed container under pressure and heated 
it, like the vegetables in a pressure cook- 
ef, they obtained an entirely different 
gasoline. They called this process ‘erack- 
ing’ and its product was found to burn 
ietly in a high-compression motor. After 
a little more fussing around, they finally 
‘brought out the modern anti-knock gaso- 
tine. Some chemists even added a chemi- 
cal, tetracethyl lead, to make it burn still 
more evenly. 

“But what's this octane rating you see 
and hear so much about these days?” 
‘MacDonald asked, “Sounds like the name 
of 2 gas or something.” 

Gus smiled. “It's not, though, It’s sim- 
ply a_mumber, like degrees of tempera- 
ture that des-” (Continued on page 99, 
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BETTER SHOP METHODS 


IDEAS AND PROJECTS FOR THE HANDY MAN 
ae a 
at 


MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


HOW TO BUILD A 


iniature tage 


...d Fascinating Hobby for [ : * 


— 
= 


All Who Enjoy Theatricals 


those who are engaged in amateur or pro- 
fessional theatricals and have to travel 

“The stage designer in schools and other 
play-producing organizations will find a 
miniature stage useful when planning set- 
tings, because he can make an. exact model 
to scale, set it in place, and see if any 
mistakes have been made in color or de- 
ign. He can also. see how the lighting 
will act on the different colors used. in 
dng without the expense of building 


F YOU have fallen under the 
spell of the footlights and wish 
to make theatrical work one of 
your hobbies, here is a chance 
to build your own miniature 

stage at very little expense. With it you 

will be able to develop all sorts of set 
tings, equipment, and lighting effects, just 
as if ‘you were a professional scenewright. 

Tt would be hard to find a more genuinely 

fascinating and satisfying pastime. 

‘This miniature stage is built to the 
scale of 1 in. equals 1 ft, and is 46% in, 
wide, 4034 in, high, and 30) in. deep over 
all. “The construction is such that it can 
be taken down and stored in a closet 

‘when not in use. Tt also can be carried in 

a car without any trouble, thus making 

it convenient for a scenery salesman oF a 
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Mysterious Wire Coils 
Seem to be Endless 


Oxce you learn how to do this puzzling 
‘but very’ simple little wire trick it can be 
Berformed “anywhere without “previous 
ration, 

rst cut two doubled 1S-in, lengths 
from a coil oF spool of No. 20 bright 
copper wire. Wind each ‘double le 
‘around a pencil to form two coils. What 
the audience does not notice is that each 
coil is wound in a different direction. 

‘Grasping each coil by the ends, stretch 
it out uniformly to a length of about 10 
in. Then mesh together 4 in, of the ends 
of the coils, one inside the other. 

Tf the coils are held between thumbs 
tnd fingers as shown, you can make them 
revolve by separating the hands slowly. 
‘This produces the illusion that the € 
themselves are being endlessly separated. 


‘Wound io wpposite diceetons, the two cole 


Aire meahed bo 8 te vetap for abot 
‘The trick is repeated several times; 
then crush the coils in the hands and 


ofr, the olf wire and pencl t0 
members of the audience with request 
that they try t0 doit. Tnasmuch a8 they 
They el fad Ic impossible to dupiets 
They wil find Ie to dupleate 
the fent-—Gronen  Gurse. 


DISSECTING WITH PHONOGRAPH NEEDLES 


‘Ove of the most useful and nec- 
essary adjuncts to the microscope 
is the dissecting needle, but by the 
very nature of their use, these del- 
{cate tools are subject to rapid de- 
terioration. Tt is. almost. impos- 
sible to combat this condition by 
ordinary methods of cleaning and 
polishing. With a holder of the 
type illustrated and a packet of 
Monograph needles, one may al 
‘ways have a clean, sharp instru 
‘ment, to work with simply by with- 
drawing the old point and replac- 
ing it with a new one, 

holders pictured were made 
of hard rubber %4 in, in diameter 
‘and 4 in, long, though fiber, bake 
lite, of even'a hardwood’ dowel 
rod would do as well. In the tapered end, 
a hole was drilled about 3§ in, deep and 
of a diameter to. make a snug fit for the 
shank of a standard phonograph needle. 
‘A few shallow grooves turned or filed at 
intervals about, the shank of the holder 
not only give it a more finished appear- 
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Doiats of these dissecting tosle for 


‘hace slender phonograph needles form the renewable 


‘microscope were 


ance, but also afford a better grip for 
Se Rages, Sees a th “hte 
or “soft” variety, owing to their 
slender taper and’ fine, sharp points, are 
preferable to the common kind. Choose 
the type of point best suited to the work, 
in hand—R. G. BULLARD. 


BRICKWORK INCINERATOR 
MADE WITHOUT MORTAR 


A sare, i ive incinerator can be 
Ina in he nou frm common bch fad 
radially without mortarasillustrated. The 
writer built one in his back yard that has 
been in service over a year and is good for 
‘many more, and it was not disturbed by 
the California earthquake last spring, 
‘which Iaid low other brick structures in 
the neighborhood. A recent test with a 
‘wood fire showed that although the bricks 
‘were heated to an incandescent tempera- 
ture on the inside, one could hold his 
hhand comfortably Gn the outside, ‘This 
‘was due to the currents of cold air drawn 


through the ie, 
sigplacing the hot gives from the fire 

vel off a space on the ground 4 ft. 
square. In the center of this, drive down 
a 4- of S-ft. rod or length of pipe. Have 
this rod plumb and fairly’ rigid, Over 
this slip a gage made as shown in the 
sketch. Move it, up the rod level. with 
the course being laid. 

Used brick are just as good as new if 
well cleaned. | There are 19 rings, of 
brick, In cach of the lower 12 rings 
a AE 
‘courses pull each ring in by shortening up 
the gage 4 in. foreach ring: No clean- 
‘out is necessary as a few bricks may be 
removed at the bottom to take out the 
ashes, Do not plasier or seal up the 
joints with mortar. The outside may be 
Kalsomined as the draft will prevent it 
from becoming smoked up. 

‘A perforated piece of sheet metal or 
wire cloth reenforced with two rods and 
laid across the top is all that is necessary 
as a cover—RatrHt G. THOMAS. 
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HOME WORKSHOP CLUB IDEA 


LeVern T. Ryder, 
resident 


Tete “otvement shop 


BY E. RAYMOND DELONG 


Secretary 
The National Homewarkshop Guilt, Ine 


S.A HOME workshop fan, youhave 
‘personal interest, in’ the new 
ational ‘Homevorkshop Gui 
prt, as the Guild secre- 
inty, dei Lf soo you th Caco 
of mail coming into our headquarters. The 
Guild idea has caught the fancy, of the 
nation and opened up a new deal for 
amateur craftsmen, 
‘The letters received have been of such 
fan enthusiastic and encouraging nature 
that I wish several columns of them could 
be printed. “One, for example, was from 
large manufacturer in Indianapolis, Ind, 
‘who volunteered to a meeting 
oom in his own plant for the frst club to 
be organized in that city. Several other 
ens flap nd pats ae wrt 
fen. that they are sponsoring the forma- 
tion of clubs among their own employees. 
‘A superintendent of schools in an east- 
cm city has promised to make arrange- 
ments for any local club or clubs to use 
the shop facilities of his school “system, 
which are among the best in the country, 
and he will also provide competent in- 
structors.” Manual training teachers have 
been particularly helpful. “One says, “We 
have a craftsman’s club started and would 
like an application blank for twenty mem- 
bers.” A teacher of industrial education 
in a, western teachers’ college writes, “I 
‘am interested in forming a club as part 
of our industrial program in. this com- 
munity An instructor in » lage voa- 
tional. schoo t 3 con- 
A ee A 
who is much interested, and continues! 
If we can organize such’ club, it will be 
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SWEEPS COUNTRY! 


Hundreds of Enthusiastic Amateur Craftsmen 


Start Organizing Local Units under the New 


. 
Professor Collins P. Bliss 
Dean of the Coles of Entincering, 
‘New York Uateeraty 
Dr. Clyde A. Bowman 
eam of the School of Industriat 
“ation, Stout Testa, 
Menomonie, Woe 
Harvey Wiley Corbett 
Mal, Wasa Coy 
Dr. Hugh S. Cumming 
Swrton-Generl, United Stas 
Public Health Sereke 
Maj.-Gen. Benj. D. Foulois 
Chief of the Sie Corps, U.S. Army 
Capt. E, Armitage McCann. 
Founder, Skip Model Maker's Club 
Dr. Francis G. Pease 
Astronomer, Att, Whom Observatory 
Frank A. Vanderlip 
Banker and Publicis, Nese Vork 


ADVISORY COUNCIL 


NATIONAL HOMEWORKSHOP GUILD 


FIRST 
ON THE HONOR ROLL 


Aveuicattons for charters, inquires, 
and conratulaiony enna ve 


in 
rd, We hoped to pubic in 
‘this issue’ all charter ions now 
fon hand, Because of the impossibility 
‘of completing the clerical work at the 
time we go to press, we are unable to 
however, listing. the 


Topeka, Kansas 
Trentytico Members 


DIXON HOMECRAFT CLUB 
Dison, Minot 
Ten Members 
SILVERTON HOMEWORK CLUB 
Silverton, Colorado 
Fen Members, 
NAME Not Ter CHOSEN 
Cody, Wyoming 
Seven Members 
AMARILLO HOMEWORKSHOP 
CLUE, 


Amarilo, Texas 
Fourteen Members 


‘THE HILL TOP _HOMEWORK- 
‘SHOP CLUB 


FAIRFIELD Mopuy CLUB 
eld, Alabama 
‘Members 


score could be quoted, Teachers in other 
departments, too, have written. One in- 
structor in mathematics writes: | “There 
isa small group of my friends who, 1am 
sure, will be interested in your organiza. 
tion, and Tam writing for them as well 
as myself, Your group should have the 
Hears otperation from all secondary 

assure you that T will do 
ano by por feoer tee cree Bl 
this educational district.” 

‘Hundreds and hundreds of readers of 
Portia Sctesce MoxTHLy have been 
‘quick to see the advantages of organizing 
local club and becoming affliated with 


the Guild. (Continued on page 71) 
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digs Simplify Cutting Tapers and Curves on a Circular Saw 


Accumate taper cuts on the cir- 
cular saw can be easily made by 
using the jig shown in smaller of 
the accompanying photographs and 
also in a perspective sketch below. 
This allows tapers from zero to 2 
in, in 20 in, to be cut, or equivalent 
lapers in shorter oF’ longer stock. 
‘The two legs are hinged together at 
fone end and have an adjustment in 
the form of a slotted piece of strap 
fron at the other. A wing nut locks 
the movable leg at the desired 
angle. The control could, ‘be. in- 
ddexed, if desired, so that the taper 
could be set to any degree without 
measuring. 


Extreme curves cut on the circular saw 


can be made only by running numer 


cus tangent to the desired line, but wb 
the curve is slight oF "slow," a¢ 

called, and’ the stock itselt is ‘light, iis 
Possible to shape as many duplicate 
fs are required by using a jig simile 
the second one shown. ‘The jig is c 
out carefully to the desired curve 


ten wag 
Toarot note 


hele 


Adjustable J for tapered cots 
‘Showing how ‘lightly curving et 


4 dingrare 
‘Bade 


HOLDING SANDPAPER AND 
EMERY CLOTH IN VISE 


‘Tite usual plan of folding 2 sheet of 
emery of sandpaper around lock exn- 
not, conveniently be used where the piece 
to be smoothed is to small to be beld 
in a vise or against a bench stop. It is 
much easier to hold the abrasive in the 
vise as shown above and move the work 
across it by hand. Fold the abrasive 
paper or cloth over a wood block as 
usual, clamp the combination in the vise 
and ‘then use two hammers to strike 
simultaneously upward against both ends 
of the block. The abrasive will cling to 
the vise jaws, and the block move up- 
‘ward within it until the emery or sand- 
paper is taut—Etros Srexeetr. 


0 


mounted on the saw table in such a way 
that it is held squarely against the fence 
and exactly central with the center of the 
saw blade. ‘The saw must barely come 
through the wood, and it should be sharp 
and have a good’ set in order to insure 


Any number of desta! 


success in production work of this kind, 

fig does not_move;. it simply fur- 
nishes the two contact’ points for the 
work as itis pushed through, This is made 
clear in the lower of the (wo drawings 
at the left—Sast Brows 


MYSTIFYING BLOCKS CUT ON JIG SAW 


Evexy wer of a spcingtype ii saw 
who has tried to cut thick hardwood with 
an extremely fine blade has discovered 
ac i cut, not impossible, to 
make the blade travel in a straight up- 
and-down line. Ina 1 in. thick piece of 
oak or other hardwood, the thin blade 


may bow out as much as 4 in, By taking 
Advantage’ of this action, ‘you cin make 
a novelty that will baffle your friends. 
‘Tey’ wil not be able to guess. how you 
saad to make iS : 
Simply, insert a fine jewelers oF jige 
‘saw puzzle blade into your machine, and 
cut a circle or other shape in a thick 
block’ of hardwood. Vou ‘can start the 
cut from one edge, oF dei a xmal hole 
through which to insert the blade. ‘The 
first arrangement will be found the bet- 
ter because the. blade canbe removed 
‘more easly. after the cut, Usually the 
fut starts ina straight fine and. ends 
ina curved form, which makes comple: 
von i iia 
ate the sat 
slow speed. The 
plug wil be shaped 
ther ike a barrel 
‘¢ a spoal, and this 
tfiecively’ prevents 
its removal from 
the block You may 
have to try several 
pieces of wood be- 
fore you find one 
having the right 
hardness oe grain 
structure 10 produce 
fxactly the’ rests 
that are desired. 
Shes Wanrens, 


SECTIONS OF 
WOOD BLOCKS 
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Seven-in-One “Table 


PROVIDES GAMES FOR ALL 


eer 
ae 
nis or ping-pong table. It is a standard 5 
Seep 
tened for table tennis, but there are ad- 
AC nee 
eens 
See ceraes 
games—baseball, bowling, shuffleboard, 
one 

i 
board, the net is removed and the leaf 
ares 
Sere 
Sts eects 
es 
cornea gros 
poesia 
poner cre 
Pees 
maces 
ae 
east half is painted the usual shuffleboard 
Sey co ca 
soem 
tescaee 
ce Aine eis 
Sey weeee ie 
Se ovaa cere 
Se ascrs 
posed of. Tally is then computed by 
eos 


wr at 
Tr'sained" and accessory Dia hooked ‘on 


clear of lines. The score is carried and 
ed from inning to inning for as 
Innings as have been prearranged. 
Flick is played under the same rules 
and in the same diagram except that 
checkers are used instead of disks.. These 
are shot down the table by snapping the 
middle finger off the thumb, As many 
players may take part as there are differ- 
tent colored checkers; of, teaming up, each 
team member may use three checkers 
‘The third game is bounce. In that 
same tray D used in the two previous 
games is spread a piece of cloth folded 
to form several thicknesses. On this pad 
are placed two small hoops. and between 
the hoops two vases of different heights, 
fone behind the other. The tin vases used 
by florists or the type of receptacles used 
to mix frosted (Continued om page 73) 


Frank H. 
Dunn 


Seeds four cr ve 
Syvter fl 


TABLE 


BASEBALL 


BOWLING 


SHUFFLEBOARD 


FLICK 
BOUNCE 


HORSE RACE 


pure 


mae 
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Gear Cutting in the Lathe 


Even so difficult a job as hobbing a worm wheel 
can be done with limited home-workshop equipment 


(Cas a worm wheel by the 


hobbing process is ‘rarely considered a 
job for the small engine lathe, but in the 
‘writer's home workshop, as in many other 
similar shops, such a machine is the only 
tool equipment, In this ease the 

ear was needed to drive the 
thread-chasing dial described 

previous issue (PSM, Jan, 35 
pil), 

Special tools required were an 
improvised work arbor for mount- 
ing the gear blank, a gashing or 
stocking cutter to rough out the 
teeth, and a hob for finishing 

"The hob photographed with the 
finished gear was turned from tool 
steel and threaded to correspond 
exactly to the lead screw of the 
lathe, This screw is in. in di 
ameter. Acme form, thread, 
threads per inch, ‘The. squsired 
shank and tapered end of the hob 
‘ire not necessary features and 
were added only to make the tool 
usable later asa. tap, hexagon 
UL was soft-soldered onthe tapered 
tend and by this means the hob. while 
mounted on improvised centers, "was 
indexed and wedged into position for cut- 
ting the flutes, which make of it a milling 
cutter. A 7/i6-in, end mill, mounted 
the lathe spindle was used for this pur- 
Dose, After fluting, the teeth were care- 
fully burred and backed of with a. file, 
‘and then the hol was hardened. 

“The roughing cutter was ground free- 
hhand from one of the hard-toothed disks 
tised in dressing emery wheels. The cut- 
ter, which had been worn out in_ this 
service. was ground to ¥ in, in diameter, 
the teeth gashed deeper on a flexible 
yphcel, and ‘then grou to approximate 
form, This rough-and-ready milling cutter 
‘was then strung onto a {by 3 in, cap 
screw with a section of ¥4-in. pipe for a 
sleeve and the screw head centerdiled 
for the talistock center ma 

work arbor, required to mount 1 
rear blank for cutting, was turned from 
a piece of 1!4-in, shaft, shoudered down 
{o'slip freely through the bore of the gear, 


a 


RADIUS OF THROAT 0.3125 
ECE ANGLE 60" 


SSE 
Las — 
1353"— 


te 


i 
ee 
ry 


MSIE 
Ht 


threaded 
[ithe compound, 
‘The gear blank was turned from a sec- 
‘of bronze rod and bored. Its throat 
diameter, the one critical dimension, was 
fixed by the desired number of teeth (32), 
and details of the lathe lead screw. that 
a single Acme screw } in, in diameter 
and with a ¥4-in. lead or ‘linear pitch. 
The dimensions given in the drawing 
were computed from a formula in a stand- 
ard handbook on spiral and worm gearing, 


a plate Gitte to the 


By Hoir Connon 


‘The set-up for the ing 
sh 


operation directly above, 
For purposes of indexing the blank, 

ZA one of the lathe change gears (32 
teeth) was doweled 10 the blank 

and mounted just above it on the 

‘work arbor. A sheet-metal finger 
arranged to engage its teeth served 

to indicate positions, which were 

fied. after Indexing’ by” screwing 

the arbor down into. the base 

plate. Tt will be noted that this 

plate is, shimmed high on the 

4] chuck side, which inclines the ar- 
<3) or and blank to a degree corres- 
5 ponding to the thread angle of the 


screw. With this arrangement the 
gear was roughed out by sinking 
the cutter each time to the limit 
set by the crosslide stop, 

For the final hobbing operation, the 
routhed-out gear was allowed to’ turn 
freely on the arbor by drawing out 
the dowel pin, and then the arbor was 
bbrought into a ‘vertical position. The hob, 
mounted on lathe centers, was now set 
in motion and the work fed into it, de- 
riving motion from the generating ‘hob. 
‘When sunk to the proper depth, as proved 
hy the hob’s just bottoming or “cleaning 
up” on the throat diameter of the worm 
wheel, the job was done, 


GLASS CHECKERBOARD HAS GOOD PLAYING SURFACE 


I ave played on several kinds of 
chessboards and checkerboards, and the 
est of them all is a board made of glass, 
‘To make one you will need a piece of win- 
dow glass 13 in, square for a 12-in. board, 
I find this the best size for chessmen up 
to 3 in. tall. Take an old white show card 
or et 3 piece of similar cardboard from 
‘your printer and cut a piece 13 in. square, 
Role‘off a marin of 2 i. all around, 


then divide the 12-in, square into 64 
squares each 1) in, Cut out 32 squares of 
the same size from heavy black paper and 
paste them on alternate squares of the 
board, Lay the glass on the cardboard 
and bind with in, adhesive tape, or make 
2 suitable frame’ from wooden’ molding. 
Chess tables can be built with this kind 
of glass boari set directly and_perma- 
rently into the top—Ravatoxn HOWARD, 
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oat, batlows 
blowpipe 


by: motors are comparatively ex- 
pensive, therefore operations, in- 
the wie of an air blast, such as 


A IR compressors and blowers operated. 


volvit 
light brazing and silver soldering, are usu- 
ally avoided in the home workshop. A 
foot bellows, however, meets the prob- 
lem economically. ‘The cost in no case 
should run more than two or three dol- 


fa re 
eo 


INFLATION STROKE 


Deawrings of the bellows with chart showing 
the dimensions for the tree standart sans 


ATEINTARE STROKE 
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Foot Bellows 


SUPPLIES AIR BLAST FOR BRAZING 


AND HARD SOLDERING 
By J. S. Hagans 


lars, and of this the major part will be 
for the rubber dapbragm and ne 

“The drawing gives dimensions for three 
diferent sizes of foot bellows. T will prob- 
shly be bet to make the Digget ‘one: The 
lumber used shouldbe standard In: tall 
(13/16 in, thick when dressed). 
‘Slightly thicker stock is better 
for the circular air reservoir, 
‘The air reservoir should be 
turned othe ate. Nout 35 

in. from the upper edge, 
froove is tured that wil be 
Shout 3.16 by 4/16 in, The 
reservoir is glued and screwed 
to the top board; then both 
boards are clamped together 


Panying ng nt wived te 
(rooved edge'of the wood 


and a bole about 144 or 2 
in, in diameter is bored 
‘completely through all 
three with an expansive 
Dit. If this is not available, a cluster of 
smaller holes will serve the same purpose. 
‘A. square piece of leather is used for 
valves on the bottom board and the air 
Feservoit as shown. These valves are held 
in place by a carpet tack in each corner. 

A short piece of spring will also be 
necessary for forcing the boards. spat. 
and this is prevented from slipping by 
Grilling holes part way through the boards 
into which the ends of the spring are in- 
serted to hold it in place. 

‘One or two hinges are set at the back. 
as shown. A cleat or batten is fastened 
‘across the back end of the bottom board, 
and a shatt piece is attached to the front. 

‘The bellows leather can be either thin 
leather or any of the leather substitutes. 


Chamois skin, however, won't do—it leaks. 
It will be best to cut, a paper patter for 
this, The boitom edge will be straight, 
and the remainder will taper from the 
center to the ends. Carry the ends of the 
leather around the back, fastening it with 
flue and tacks. A strip ‘of leather is used 
{fo make the hinge joint airtight, 
‘The air outlet can be taken off at any 
eit in the reserva by, ding alae 
ole through it and then drilling a 3/16 in, 
hole into the first hole from the edge of the 
reservoir, underneath the groove. A piece 
of copper or brass tubing having an out- 
side diameter of 14 in, is threaded and 
Screwed into the 3/16-in. hole. 
‘The bellows is how ready for operation 
as soon ax the dia- 
shragm and. net have 
‘put in place, The 
thtee optional sizes c 


daphrages and nes 


are stocked by your 
dealer before starting 
the, consrution, 

of wire is 


threaded ehroughthe 


edge of the net; then the diaphragm is 
laid in place over the reservoir and held 


down below the groove. The wire is pulled 
up tightly, forcing the rubber disk into 
the groove, and given a twist oF two to 
hold it. Installing a diaphragm is an awk- 
‘ward job that makes one wish for another 

ir of hands, but usually assistance can 

obtained to get the edges tucked in 
under the wire, The purpose of the net 
is to prevent the diaphragm from being 
overinfated, 

‘The action is such that air is stored 
reservoir and delivered to the mouth 


Een iagase a el 
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Twelve Novel Designs for 


Knot-Work Belts 


LTHOUGH square-knot work has been a popular hat 
craft with sailors since the time of Columbus, variety 
in designs for belts and other 

limited. These new designs are p 
rs, and those who have followed previous 
will find them easy to copy merely by 
ions. Beginners in square-knot handicraft 
should first refer to the making of the knotted belt with which 
the series beg:n (P. Nov. '32, p. 77). 

what, may be called 2 “wampum’” 

p. 63). Tt is made. w 
three doubled dark cords light. Start knotting 
the upper left-hand comer by making a double half-hitch with 
the second over the first cord; with the fourth over the third, 
second and first, and so on. After every two rows make onc 
row of knots facing at right angles to the others. The second 
is similar to No. 1 with reversal of the knots where necessary 
to follow out the desi 

In the third design a solid color of cord is used for making 
the first row of square knots, while a single cord of another 
color is half-hitched across for another row. The alternating 
rows of square knots and half-hitches are continued. 

For the fourth design, after making three rows of square 
kknots, bring the sides to'a point by omitting a knot on each 
side in each row. Make nine rows of square knots with the 
four cords on each side; then, with a doubled cord of contrast- 
ing color, make nine rows around the remaining cords in the 
enter with the first half of a square knot, to form a spiral. 
Join the cords into solid square-knot work and continue. 

Design No. 5 consists of solid square knots with every third 
row one of half-itches made with another loase cord of con- 
trasting color, 

‘The attractive herringbone design marked No. 6 is similar to 
the fifth, The rows of half-hitches slant upwards and do not 
meet in the center. 

Tn No. 7 four light cords, doubled, with two dark doubled 
cords on either side provide this design. After four rows of 
square knots, the dark cords are knotted, in spiral form, for 
fifteen knots.’ The white center cords are made into seven rows 
of half-hitches, as in the making of 2 wampum belt. 

‘To make No, 8 the cords are arranged as in the preceding de- 
sign; then one is carried from each side. diagonally. to the other 
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side and covered with half-hitches tied with the center cords 
‘The loose cords in the center are crisscrossed, under one and 
over one, while those coming down the sides are allowed to bulge 
‘outward slightly. 

‘A belt that is elastic can be made with open-mesh knots as 
shown in the ninth design, Although the knots are tied tightly, 
‘considerable space is left between each 
"By using the first half of the square knot for continuous knot 
ting in spirals, the belt marked No. 10 is made very strong, al- 
though of openwork. Use eizht doubled cords and spiral each 
set of four for seven knots; then spiral, for seven knots, only the 
three inner sets, allowing two outer cords on each side to be free 

The eleventh’ design is similar in construction to No, 10, Each 
four cords are square-knotted three times to make short, flat 
stripe; they are then joined together for one row, and again sepa- 
rated into fat strips, 

‘A.combination of half-hitching and square knots is illustrated 
by No. 12. The outside cords are carried diagonally across 
the piece with two rows of half-hitches, the space between the 
latter being filled in with square knots.’The design is obtained 
reversing the order of tying the half-hitches, with the black 
filler cords becoming covering cords where desired. 
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Ticket -Dropping Airplane 


STARTS PARTY OFF WITH A BANG 


hit at any gathering of young “folks, 
Al present except the host oF hostess 
stand in a large circle, “Any appropriate little 
airplane vere i recite oF» fey intraductory 
remarks are made about a ticket-dropping 
plane that i about to bring a load of ood 
luck, ‘Then the host or hostess jerks the start- 
{ng cord, and a miniature plane slides rapidly 
down a wire and dumps a load of tickets in the 
midst of the guests, who scramble to pick 
them up, ‘The resulting confusion and laughter 
the ice and start the party off in 

the right spirit of hilarity 
If twenty persons, for example, are present, 
100 tickets are used, and each person is al- 
lowed to pick up five. Holders of the prize 
tickets are then lined up to receive their awards 
in order, andthe big laugh comes when the 
person with the “booby” ticket is given a tiny airplane on a two layers. Construct the plane and rig up the wire, backstoy 
Stick. ‘Some slips are marked “no prize” to confuse the finders. and starting cord as shown in the drawings. The plane should 
‘The aigplane’ itself is made almost entitely of show-card be loaded beforehand. and the backstop can be tled back out 
board, All parts are glued together, and the wing is made of of the way with a string until itis actually needed, 


H®. is a novelty that will make a big 


‘Top and front views of the assembled plane, a sectional view to show the ticket compartment, det-ils of all parts, and dlagrams of the setup 
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Finishing the Hull of Our 


famous i-war Hart- 
ford? Of all the models I 
have designed for Porutan Screxce 
‘Mowtaty, it is the one I should like 
to see the largest ‘ible number of 
readers construct. That is because it is 
‘one of the most complete, interesting, 
and beautiful models imaginable. It 
Seems to have everything (0 a 
to a ship model maker. I enjoyed 
every stage in making it, and Tam 
sure you wil, ton, nee you set to 
‘The construction of the hull was 
described last month (P-S.M., Jan. 
"34, p. 57). If you missed that issue, 
please look it up before continuing 
with the instructions in this article, 
No one can read the history of the 
‘Hartjord in the Civil War without 
the utmost acmieation. What she ac- 
complished was almost incredible, 
‘Under the command of Richard Wain- 
‘wright and lying the fag of Admiral 
David G, Farragut, she was the lead- 


RE you buil model 
A ot Farag fips the 
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“F/ARTFORD 


Model 


ing ship of the Western Gulf blockading squadron in 1861. 
In January, 1862, this squadron reduced the defenses of 
Orleans, Baton Rouge, and Natchez. In these en- 
she had with her the screw sloops Pensacola, 

Brooklyn, and Richmond, the side-wheel steamer Mis 
ippi, and nine screw corvettes. In April of that year she 
bombarded Fort Jackson for five days and nights and 
steamed up the Mississippi as far as_ Vicksburg, where 

she made Junction with the Western Flotilla. 

Tn 1863 she the forts of Port Hudson, Grand 


240 times, she was ordered to New York and temporarily 
placed out of commission, 
While this is stated here in 


similar ships, ironclads, rams, fireboats, and other craft. 
= mer, engagement, however, Farragut’s fleet obtained 
jective. 

To continue the building of historic ship to the 
scale of 34 in. als 1 ft., we still have some work to 
do on the bull, The next thing to make is the head with 
‘its trail board, deck, and so on. The cheek knees are 
solid pieces, cut to Bt against the stem and along the 
beak. They should really come out beyond the trail 
boards, which are set into rabbets in the edges of the 
knees, but I found it easier and equally elfective to follow 
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_ Se ees eek ta 
| See at 


By Captain E. Armitage McCann 


the construction shown on page 86, The 
trail hoards may need a little steaming to 
rake them lie along the bow at the hawse 
and then along the beak with their to allow the 
just. beyond it. 
‘When making the stem, you may have is round but wit 
cut the holes for the gammoning, but if top. 
not, this must be done now, Ne 
Tnstead of finishing the cheek knees at rails 
pi ees 
them up as high again to mal for 
the’ filingin pieces. Now, at about the same 
deck level, fasten the hair rails from the bl 
bow to the end of the beak, where they 
pass back of the trail boards. Chamfer 
them as required. Inside of the hair rails 
and to the inside edges of the trail boards, 
fit 1/16 in, thick pieces to fil inthe space 
between. About halfway up on these fille 
ing pleces may be run a thin melding, 
al MH nom be, necomary 10 sate, 
ort temporary. bowsprit of 
flamer tod fore for end bt ‘he 
little beak deck AF is fitted to lie on the 


z 


i 
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Trick Photos 


TAKEN WITH EASILY MADE 


ATTACHMENT 


‘MAGIC BOX OF TRICKS” might 
be the name of this little attach- 
ment, you can make for your 

camera, With it you ean, among. other 

things, ‘take artistic photographs having 
various degrees of diffusion; produce neg- 
ives that have the central object sharp 
defined while the background and other 
details are softened and. subdued; make 
vignetted portraits which gradually’ dis- 
solve into, blackness at the edges; take 

“reflection”” pictures in which the. prin- 

cipal object appears as if mirrored in the 

still water of a lake; produce duplicate 
pictures of the same person or object in 
different poses on the same negative, and 

‘make “ghost” photographs without resort 

ing to the use of two negatives. In addi- 

tion, the attachment serves as a lens hood 
that, by keeping out stray light, increases 
the sharpness of ordinary pictures. It also 

‘enables exposures to be made with the 

‘camera pointing into the sun. Finally, it 

‘cts as a holder for color filters, 

In. motion-picture work and among 
advanced amateur photographers, such a 
camera accessory is known as an “effect 
mat box.” It is merely a. baxlike hood 
for the lens, with a slot into which can 
be slipped various diffusing screens, file 
ters, and the like, ‘The device ilustfated 
was’ designed so that it ean be folded into 
compact form and also can be adjusted 
with respect to the distance of the mats 
from the lens 

‘The size of the attachment will depend 
on the size of the lens with which itis to 
be used. That ilustrated was made for a 
Y2ecentimeter (about 434-in.) lens on a 
344 3 444 in camera, The front opening 
‘measures 2/4 jn. square on the inside, and 
the box unfolds toa maximum distance 


FOR CAMERA 


By Walter 
E. Burton 


Puoroaxarny is a fine hobby for win. 
ter evenings. With photoflood and 
photoflash lamps, you have the lighting 
problem completely under your own 
Control and therefore can take far more 
Successful and interesting pictures than 
the average Tun of outdoor snapshots. 
‘And you can do this even if you have 
‘only an inexpensive box camera. Try it 
and enter your best prints in this 
month's $50 photo contest. Tt is open t> 
Any amateur photographer except em- 
ployees of Porutak Science Monrity 
find their families. The developing and 
printing may be done by a professional. 


125 


SECOND PRIZE... 15 


FIRST) PRIZE... 


$50 in Prizes for Indoor Photos 
ANY SIZE or SUBJECT 


All that counts is the quality and geo- 
eral interest of the picture itself. You 
may enter as many different prints as 
you please. Mail them to the Photo. 
zaphic Department, Porutam Scinvce 
Mowry, 381 Fourth Avenue, New 
York, not later than March 1, 1934, and 


of the prize tied for. The winners will 
be announced as promptly as possible. 


THIRD PRIZE. 


FIVE PRIZES, $1 exch 5 
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‘of 214 in, measured outside,_ The import- 
‘ant thing’ to remember is that the front 
‘pening of the hood should not be 0 
Small oF 30 far in front of the lens that it 
will interfere with the lich cone, 
materials needed are a litle ¥4-in 
plywood such as that used for fig-saw pua- 
Hes, sheet brass for the attachment fing 
and side braces, some black satin or sim 
‘* material, a’ number of common pins 
ich, reduced in length, make excellent 
bails several small radio bolls, and. 
Small amount of shellac in which, some 
ampblack or drop black has been mixed 

Tn a square piece of the plywood, cut 
a circular opening the size of the lens bar- 
tel, "Around the edges of this piece fasten 
2 frame of plywood strips about 34 in 
‘wide, Over the opening mount the attach- 
meat ring. This fe made from strip brass 
weith three luge bent at right anes and 
Urilled a8 shown, ‘The ens of the strip 
re bent and drilled to receive one of the 
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napshots at Night 


HOW 
TO GET 
THIS 
PICTURE 


y 


Nile indoor OU pictures °S8" fora 


H 


faster) lens, two or three you matdoors. One click of the 
hotoflood Bulbs that screw shutter and you've made a snapshot 
socket, and Kodak Super —at NIGHT! 


FINE CAMERAS... 
Ideal for Night Snapshots 


bolts, and a nut is soldered over 
‘one of the holes. A short distance 
from the end of the bolt, solder a 
second nut s0 that, when the bolt 
is passed through’'the holes and 
screwed into the nut attached to 
the strip, the ends will be drawn 
together. 

"The front. portion of the box 
consists of a square frame of ply~ 
wood with stripe glued to ‘the 
inside to form grooves about 3/16 
fn, wide along the vertical and 
lower horizontal members, The 
upper horizontal part of the box 
hab alot formed by two steps 
running parallel. 

Two. pairs of slotted brass strips, 
mounted as shown, serve as supports tor 
the front, They are locked in position by 
small bolis that pass through the slots at 
the crossing point. Knurled battery bind- 
{ng post nuts and lock washers are used 

these bolts so that it will be easy to 
Tighten them. 

"The bellows is made of a double thick- 
ness of satin attached to the front and 
ear wood pieces by means of glue and 
‘wood strips. The same strips that help 
form the grooves in the front piece also 
serve as clamps for the cloth. Paint the 
{inside of the wood parts with the shellac~ 
lampblack mixture, which produces 2 non~ 
reflecting, dead-biack finish. You can 
Tacquer the outside or finish it in any 
other manner desired 

‘There are numerous forms the mats 
can take, "You may find it more conven 
fent to make them up as needed, to peo- 
duce whatever effects are desired. For 
softening or diffusing the picture, fne- 
‘mesh screen wire, such as that used for 
bolting flour, is suitable. It can. have 
either a black or a metallic finish, although 
black seems to be more favored. Cut the 
wire to sip into the slot and project for 
a fraction of an inch above, so that it can 
be grasped for removal. Hind the edges 
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show the construction, 
he beliows partly folded 


Iantern-slide oF passe partont tape 
Different degrees of fineness‘may be wed 
To ebiain vetionssmogunts ef ifunen or 
fone or more pieces of the same mesh can 
tbe combined. By cutting circular holes in 
the center of the portion included by the 
box, you can keep some of the picture 
sharp while the rest is diffused, Instead 
of wire, you can employ mosquito. net- 
ting, thin silk stocking material, and the 
like, stretched taut. With any’ type of 
diffusing screen it is necessary o increase 
the exposure in proportion to the density 
of the material 

[A Vignette mat that darkens the edges 
of the picture is made by cutting a jazged 
circular or rectangular hole in a piece of 
black cardboard. Experimenting wil 
reveal the best size and form for given 
results, Normal exposure i suficent 

In making pictorial landscape photo- 
‘sraphs and the like, it sometimes is desi 
able to have the comers and edges, par- 
ticularly the upper ones, slighly darkened. 
This can be accomplished by the use of 
a special vignette mat. You can probably 
devise a mat that will take the place of a 
filter by holding back some of the light 
from brilliant skies, permitting the land- 
scape proper to register without hopeless 
overexposure of the sky. 

For making duplicate exposures, simply 


leks A viguette 


insert a piece of b 
cardboard that. covers 
about two thirds of the opening, leaving 
uncovered a vertical strip slong one 

The mat box can be folded back close to 
the lens when this is done. For a double 
Bcture, pice the object to that is image 
alls on one half of the film, and arrange 
the cardboard piece so that the portion of 
the lens nearest the object is uncovered. 
Make the exposure, allowing three or 
four times the usual time for the lens 
stop used. Move the cardboard to the 
other side of the (Co age 71) 
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TAKING TRICK PHOTOS 


(Continued jrom pox 
frame, arrange the object so that it will be 
registered by’ the remaining, unexposed half 
of the film, and make another exposure of 


the sume length. "Avoid backgrounds that 
“Tor aniteal election picture, meant s | INDOORS fy an amateur's camera 
small plece of mirror by ‘means. of pins oF 
fotches cut in the wood so that its surface Is 
parallel to the bed of the camera and. is 
Fear upper edie at the center of the lens 
Ther rectangular piece of black cardboar 
in the bottom of the ellect-box slot to cover 
the lower portion of the lens The ni 
Sho ean be placed lower to produce sights 
diferent elect If the ‘camera. of the 
focusing type with a round sis, yu. wi 
have lite trouble in adjusting the 
The exponure fs not aflected by the mir 

With the effect mat bow you can we a 
kinds of inexpensive tlters made by: mount 
ing filter gelatin ip cardboard. frames that 
‘wilt the sot. Such gelatin can’ be pur- 
hase for about fen cents square inch Te 
Should not be touched by the fingers oF spot 
ted with moisture, “It handled with these 
Precautions, it will lst a fong time, "You 
fan, by making your own filters inthis man- 
nee; buildup. at small outy a. collection 
that will enable you to do many’ tricks when 
Employing. color testive films oe plates, in 
‘hiding. the new Infrared temaiive plates re- 
en intrce 

en" Used without any mats oF Biter, 

the bor stil e's valuable camera acces 
Many’pictures can be Improved by we of & 
Shade aver the lens been It exces stray 
light. ‘This results in 2 more brit imase 
And, as already mentioned, the shade enables 
‘he taking of azainat-the-iaht pictures, which 
‘lfen are more atracive than anyother kind. 


HOMEWORKSHOP GUILD 


(Continned fn 


‘This be being wel 
‘ater the first ann and T have 30 

are that full information about the 
‘been. sent. promptly. to everyone 
who wrote in. Vou can have this same infor 
‘mation, together with our lengthy Bulletin 
No. I"'on forming a home workshop club, 


with the aid of aG-E MAZDA 

inl i die Se PHOTOFLASH 
jlications are received. In the years to L A M P 
bee ke RE a 

Sede ono” the ine nap Bay's favorite pose... anniversary celebrations 


magazine of the Guild, will report the organ: happy moments at the children’s parties . . . scores of scenes, 
cei iaienalinasinlaitaais DOORS. It is as easy as taking snapshots in sunlight . . . with 
the aid of the new G-E MAZDA Photoflash lamp. 


retails 


National Homeworksbop 

c/o Popular Science Monthly 

381 Fourth Avenue, New York, N. ¥. 

Iam Interest, in_the 

Les 5 kate 
hp Gu wil ofr ne 


Set the camera for “‘time,"” open the shutter, flash the lamp, and 
close the shutter. The picture is yours. . . full of life and action. 
No noise, smoke or dust. Turn the film, replace the lamp and 
you're ready for the next indeor shot. It is simple and it is lots of fun! 


A eerahon, cab 
S adnan Hse 


stamped exvelipe em lacing, ‘Your druggist or camera dealer can supply you with the new G-E 
MAZDA Photoflash lamps. Get some and enjoy the thrill of taking 
sia = pictures INDOORS! General Electric Co., Nela Park, Cleveland, O. 
te 
ws GENERAL @ ELECTRIC 
MAZDA PHOTOFLASH LAMPS 


Bell Transformer Starts 
Car With Dead Battery 


‘morning recently when 1 was 
in a hurry to get the car started, 
1 came to the sid realization 


that my battery was dead. Spin- 
ning it by hand failed to stir up even a 
sputter. In trying to think of some way 
‘Out, I spied the six-volt transformer that 
supplied the bell system in the house. (my 
‘arage is built into the house). With the 
car ignition switch off, I connected two 
wires to the sixvolt side of the trans- 
former, wired one lead to the wire that 
usually’ supplies the battery’ current. to 
the ignition coil, and grounded the other 
to the motor. When I span the motor 
this time, it started easily. ‘Then, act- 
ing quickly, T switched on the car's igni- 
tion and at ‘the same time yanked the two 
transformer wires free of their moorings 
on the motor, Unfortunately. this system 
will not work on cars fitted with protect 
ced distributer cables—J. J. A 


Wire Holder for Hood 


OFTEN when working on a car motor, 
itis convenient to have both sides of 


the hood open at the same time. The 
wire hood holder shown makes this pos 
sible. The holder can be made from any 
scrap of sturdy wire. To protect the fin- 
ish on the sides of the hood, slip short 
lengths of small rubber tubing’ on each of 
the legs—M. A. 


n 


Storing Towel and Soap 


EVEN anier the best conditions, chang- 
ing a tire is a messy job, But it a- 
ways seems worse when You ate of! the 
tm and have no tel ab wp forthe 
Cleaning-up process. However if your car 
has Tage hu, thee ino ee fora 
carrying a towel and soap with you, 

space Under the bub cap of your spare 


‘Tricks to Help | 
MOTORISTS 


Valuable Suggestions for Drivers 
Contributed by Experienced Readers 


Lire provides room for several towels 
Wrap them in paper, stuff the package 
inside the hub, snap’ the disk cap back 
into place, and they will be there when 
‘you want them to clean up after a dirty 
job on the road—R. M. 


To Deflate Inner Tube 


ASTER testing an inner tube for leaks, 
you are confronted with the problem 
of defatng it, Of course, you the 
Air out by hoiding down the pin witht 
ve cap but that takes time and keeps 
You from your work. The easiest solue 
to the problem is to make the simple 
deflater shown in the drawing. Tt con= 
sists of a piece 
of sil, springy 
‘wire bent to form 
two U-shaped 
loope—one hor 
zontal and one 
vertical. The 
atthe end of the 
vertical loop is 
inserted in’ the 
top of the valve 
to push down the 
pin while the bo 
{zontal loop holds 
the wire in place, 
=MY. 


Replacing Celluloid Windows in Side Curtains 


LICE of strong needles and sewing abil- 

ity is no excuse for not replacing the 
broken celluloid windows in your side 
curtains. With sheet celluloid and ce 


will 
hich 


quick-dry' 
dows to the stitched edges—J. D. S. 
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SEVEN-IN-ONE TABLE 
(Comtinnet from page 61) 


drinks at a soda fountain are especially 
fable, Six table tennis balls are then towed 
{rom the south end of the table s0 that they 
Will, on thelr frst o¢ second bounce, land in 2 

op. The score 25 points fur each 
plats for the small vase, and 200 


hoop, 100 
for the large one, and 25 is deducted for exch 
ball that goes out of bounds, 

1 eethat ood ol American game tse 


Fasten accessory Bon the south end 
facing north. Adjust accessory 
‘om the north end, and see that the other di 
Teal is hooked into place on the west side. Take 
several heavy table-tennis ball or, beter still, 
Inflated rubber balls of equal size.’ The player 
at bat stands at the north end and rolls the 


frst ball along the table to hie the wall B at 
the south ‘end, off which te rebounds to. the 
north end where It registers 38 indicated by 
Tower figures on accesmory a,” The two tr 
Angular extensions of sop stray balls {rom 
rolling out of the side (roughs 

alls remaining on the table count as foul 
strikes und are lt thete ull the batter ether 
in'retired or teaches a base. Another ball 1 
then used and if the second ball 
the Best 
ters on bases Tn other word 
play. "OF course thre strikes 
ters foue balls walks him, and three wut retires 
the player. 

‘The inactive player uses malls or Jone pees | 
to indiate the satus ofthe side at bat by- put 
tinge ails i the holes atthe back of accewory 
HAC glance the batter ean see how mane 

‘on him, how: many cut, 
‘and s0'on, ‘Not unlike 
me; the scores rarely excecd 
Tour of five runs In a nine-ionine game 

or the bowling game accessory is abo 
attached at the north nd and the: baseball 
wall As removed (rom the south. "C forms a 
fulter into which the balls drop as dhe. are 
bowled from the south end. ‘The balls then 

‘into the tunnel under the table and are 
deposited in the receptacle atthe south end of 
the tube. Again the ping-pong balls are wes 
fas many as You ‘have, A few rod balls counts 
Ing double add to the interest of this game 
‘The upper numbers on aecesory d are scored 
for ths game | 

"The sixth game is similar to the horse race 
of shipboard fame. The table is ruled off for 
Sixlensthvise tacks, and these are divided as 
‘shown to give eighteen moves, Each player 
takes a horse and sctects track (numbered in 
the center of the table). "The players then roll 
four dice and-as many times as a. payer’s 
umber appears, he moves his steed forwa 
Hr also takes another rol every time his num 
ber appears 

“Table tennis itself, of course, needs no 
planation. Tt the 


When ordering back issues of Popotsn 


Science Mosritty, please send 35 cents for 
cach fasue exept the current one and. the | 
Uree issues immediately preceding. These | 
Jour tues are only 1 cents ach 


ee . 
Give me a boost, 


Daddy”. .. AND DADDY DID 


The youngster was forever climbing. His father 
intended that he should keep on climbing... up 
and up, right through life's obstacles. 

But was there a way to make his upward prog- 
ress more certain? One suggestion was a college 
‘education, and assuring the money for it. 

‘The Equitable’s insured college fund plan wi 
proposed by an Equitable agent trained in the 
‘company's Case Method of life insurance planning. 
As arranged by our representative, the policy 
would not be paid in a lump sum, but in install 
ments, to start when the boy was 18, and continue 
quarterly throughout his four year course. 


THE EQUITABLE 


FAIR ~ JUST 


LIFE ASSURANCE 


‘SECURITY = PEACE OF MIND 


SOCIETY 


MUTUAL = COOPERATIVE 


OF THE U.S. 


NATION-WIDE. SERVICE 


If you want to make equally certain 
that your son will get off to a goo! 
read the interesting details of this 
plan in the Equitable pamphlet,"Give 
the Youngster a Chance to Clim” 


The 


TABLE Life Assurance Society of the United States * 
‘Thomas I. Parkinson, President. 383 Seventh Avenue, New York, N.Y 
Kinully mail Looklet explaining the college educational fund plan as describ! above. | 
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GET 
acquainted with 
NICHOLSON 

= 


THE KNOWLEDGE 
OF HOW TO USE THEM | 
WILL MAKE YOU A 


BETTER HOME CRAFTSMAN 


‘When picking out Nicholson Files 
for your home workshop — 


pment Use the Flat Bastard Nichol 
‘non File for heavy filing. The 
double ent teeth will remove 


‘TheNicholsonSlim Taper File 
In expecially shaped to it sa 
seo Use for sharpening 
andl saves. 


‘The Nicholson Round Bas- 
tard ile ve chreular an 
sembcirenlar openings, Use 
itfor enlarging round holes 


‘The Square Bastard File has 
a rectangular scetion. Use it 
for filing slots and other 
square openings. 


‘To the home eraftaman no tools are more 
generally useful than Nicholon Files. 
Choose them beeause they are quality 
tools that give you your money's worth. 
Study the shapes and cuts, Use them for 
the purposes for which they are intended. 


Your hardware store can supply you. 
NicholsouFileCo.,Providence,R.LUSA. 


r ass 


NICHOLSON FILES | 
PA rite For every rurnrose Bim 


” 


Ting Heat-Control 


Saves Fuel and Insures 
Uniform Temperature 


BY J..G BIRD 


System 


(eee 


‘OF heard about’ automatic furnace heat- 
‘control systems that bis hoene had 
fone. It not only provides a uniform tem- 
perature, but also effects a substantial 

ing in fuel costs. |The following de- 
iption and illustrations will enable any 
sn who is handy at making electrical 


+ 


Isnt eto sera 


‘The wising diagram and surgested method of 


lay shows will at be 


installations to construct an efficient heat= 
‘control system at the minimum expense, 
Heat-control equipment for a steam, 
hot-water, of hot-tir heating system con: 
sists essentially’ of a room thermostat and 
a motoralriven device to operate the 
check and draft dampers on the furnace. 
The thermostat is a bimetal strip 
‘shaped and mounted as 
shown. It is best to bu 
this thermostatic. metal 
He will need a strip from 
§ to 10 in, Tong, 34 to 
¥4s in, wide, and. approxi- 
imately .030 in, thick, The 
bimetal strip is soldered 
to a short piece of brass 
rod and. then wra 
about it in a loose 
for about half its length. | 
At the end of the straight 
piece, solder a small sile 
ver Gr tungsten contact | 
to each side. The short 
brass rod is next fastened 
to an insulating base of 
hhakelite or similar mate- 
ial in such a manner as 
to enable it to turn, but 
not too freely. To the 
other end of the rod 
tach a long metal 
that will serve as the 
erature adjusting lever. 
1¢ fixed contacts also 
should have silver or 
tungsten tips. Theholders 


jittocst sour 
Shit nom nook 
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for these may be made of ordinary bind~ 
ing posts. Mount them as indicated in 
tne of the photographs. ‘The gap between 
the fixed and movable contacts maybe 
quite small (,004 to .006 in.) The elec- 
trical connections are the two fixed con- 
tacts and the bimetal strip 
"The insulating base shouid be fastened 
to a wood strip, which will serve as a 
mounting plate. A. ventilated cover may 
be constructed of sheet metal, An inex- 
pensive thermometer mounted onthe face 
of this cover 
gives the fine 
shed thermo: 
ata profes: 
touch 


‘What One Man Did 


with ‘Delta’ Motor- Driven Toots 


Makes Complete Modern 
Bed-Room Suite... 


‘Tae bes 
plete x 
ot Encle 


Sands of other "D 


‘The method of indicating the tempera- 
ture setting of the thermostat may be 
varied to suit the skill of the builder. 
‘The long adjusting lever may be brought 
through a slot in the bottom of the cover 
and fitted with 9 pointer to indicate the 
Temperature setting on a calibrated scale. 
‘The method used by the author was to 
mount a knurled knob on the top of the 
cover and arrange it to turn a small ra- 
dius arm fitted with a pin that moves in 
a slot cut in the adjusting lever. This 
Scheme. provides a relatively large cireu- 
lar motion of the knob for a small move- 
ment of the adjusting lever, which re- 
sults in greater accuracy in’ calibrating 
and in making temperature settings 
‘After the thermostat is completed, 
| must be aged. (Continued on page 77 
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You, Too, Can Do Professio 
Quality Woodworking This 
NEW, EASY WAY 


‘A Full Line of Modern 
Motor-Driven Tool: 


New improvements and new features make the 
comet Aetoe Driven Tools 


Shrates ss 


10-Day TRIAL 


Easy Terms Bae 


FREE 


Meteo 


CAN YOU CUTA 
DOVETAIL JOINT 
LIKE THIS 


in 30 seconds? 


‘You can with the new Stanley Elec 
tric Router-Shaper. You can also 
do beautiful inlay work as well as 
corner beads, fluting, dado, rabbet- 
ting, carving, veining, panel work 
and hundreds of other operations. 


For a longtime amateur woodwork- 
ers have asked us for an inexpensive 
machine which would permit them 
to give a true professional finish to 
their work. Itis now available—the 
new Stanley Electric Router-Shaper 
for home workshops. It is a real 
high quality machine at reasonable 
cost. With it you can tura out as 
beautiful work as the finest furni- 
ture factory. 


Send for full description and prices. 


THE STANLEY ELECTRIC TOOL 
COMPANY 
103 Elm Street = New Britain, Conn, 


Made by the Makers of the 
World Famous STANLEY TOOLS 


eu Tomer 


The JIM DANDY 
‘CABIN TRAILER 


© $15 onesie 


BLUEPRINTS 


to aid you in your Home Workshop 


blueprints containing working drawings of a 
number of well-tested projects. ‘The blue- 
prints are 15 by 22 in. and are sold for 25 cents 
‘single sheet (except ina few special cass) 
Order by number. The numbers are given i9 

ale type and follow the titles. When two oF 
‘more siumbers fllow one tile, it means that 


Flying Airplane Models 


wie, Tractor 
Tractor (iecord Plight 6.66 fc), 18 


hgh a as 

se F 
ats 

ean fain Ont ” 

ean ae 

: 

: 

sf 

2 

& 

- 3 


‘With full sine. patterns 


era) 
‘With full wise pattersa—————— 
Furniture 


Bookcase, Sie 
Bookshelf and 


2. = 
Enda, Modersiic 100 


Kitchen Table Cabinet, 27--——— 
Epa: Moderintc. 3 


Ecteeon, Modeennte Poldne 
Sewing ‘Cabinets. Two 31 
Shaives and Lamp, Modernisic, 


there are two or more blueprints in the com- 
plete st. If the letter “R follows a number, 
{indicates that the blueprint or set of blue? 
prints is accompanied by photographically il 
Tustrated instructions which supplement the 
drawings. If you do not, wish this supple- 
iment, omit the letter ™ 


Ship and Coach Models 
{Comsrartim bts are afalabe for) 
ot thee mn, “Se page 83) 


Elipper, Simplised (9 
Eonsttinion (2t-in. Hal 


‘Pasta 
st i 
iin, ul), At 


‘0 

i 

i 

rf 

8 

i 

) 

0 

100 

1.00 

ir, Queen's (issn). i 

Htagecouch (20¢ 16), HSLI6-17 Rn 1.00 
Stagecoach (Cody), with Horses. (Coach 

im Lon re 198 

ae 

B 

100 

75 


Drill Presa Lathe, Baw, ete Hid 
Dump! Track, Fire Eouine, ete, i0in 


Miscellaneous 


Biss-oune Patterns (Pull 
it (heee" Rooma) i 


peas 


as 
eat tel 
Noe siding 

25 


I Hook, ete 30 


Worebench, i 


lar Science Monthly 
Fourth Avenue, New York 
Send me the blueprint, or blueprints, 
rumbered as follows 
Nowe-se+ NOvserse NOves 
No...... No.. 
Patterns for ..~ 


Reprints alone for 
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HEAT-CONTROL SYSTEM 
(Continued from page 75) 


This accomplished by putting it in an 
‘oven at a temperature of approximately 250 
leg. F. for a petiod of four hours, and then 
inva refrigerator for the same petiod. This 
‘ating’ process removes all stress (rom the 
bimetal tip exe by sbaping to the 
spiral form. 


HE, calibration is to determine the posi- 
on of the adjusting lever for every’ de 


sired room temperature. Measure the room 
temperature carefully. “Move the adjusting 
lever so. that the bimetal strip contact is 


midway between the two fixed enntacts, Ar. 
Fange a simple electrical circuit employing 
lights or buzters to enable you to determine 
when ‘the bimetal” strip moves and makes 
Contact with either of the stationary con 
tacts. Raise the room temperature about 
Ves. ‘This may be done by. bringing 
source of heat in the vicinity of the thermo- 
Stat. The strip. will move over. and touch 


fone of the stationary contacts. Now, lower 
the room temperature slizhtly. The bimetal 
Strip. will touch. the ‘other ‘contact. on a 


change of deg. from the normal room tem 
perature. Repeat this test for temperatu 
anging from 60 to 80 deg, F., which is the 
fverage temperature range sed im hema 
jority of houses, Carefully note the adjust- 
Ing lever” posiiion for each temperature 
taken, and © 4 scale of these pos 
tions, "Tt fs sugested that "the seale be 
hed! 60, 70. and 80 deg, with $ des. era 
tons. The opera 
n temp 
respond, 
contact ‘gap between the fixed and movable 
contact, 

Tt is desirable, howew 
small ‘as possible. 
thermostat will op 
change of one degree 


to have this gap as 
"A. carefully constructed 
ate on a plus oF mins 
‘in other words, I the 
fereases 1 deg. [rom the 
desired temperature, the thermostat will act in 
such a way’ as to cause the heating system 0 
Kite; conversely, i the temperature 
ps 1 deg, itil cause the furnace dealt 9 
bye opened 
‘The motor unit can take a variety of 


forms, althoueh it is estentially 9 small frac- 
tional” horsepower (ordinarily 1/80 at. #.) 
motor driving through "a high-ratio. gear 
spat shaft which makes but 
hs tion per_moverent. This 
hhalf-revotution movement is accomplished by 
a simple Hime switeh 


MOTOR-SPEED gear reduction assers 

bly should be consteueted of 9 
‘or worms and worm sear, 30 that the output 
thalt moves ata rate not exceeding Sv. Pat 
If the builder has available a motor with 
self-contained speed reducer unit, Be can 
fave himself half the job of building this 
Dart of the equipment. 

"The mator aid speed reduction gear train 
shoul be mounted on a sultable base. "The 
How speed output shait should be at least 
Sin, above the base. To this fasten a small 
frank arm with & radius of approsimately 
Tn. "This crank arm is connected to. a 
hain which operates the dratt and. check 


snap switch geared to the output shaft in 
the ratio of 1 to 2. ‘This gearing allows the 
output shaft to make one-half revolution 
While the snap-switch shaft rotates one-quar- 
{et revolution, which is sificient to snap 

“The details of constructing the motor unit 
with its spued reduction gearing will be left 
to the butlers ingenuity, since its form de~ 
ends entirely on the parts available, The 
Dhotozeaphs show & motor unit built by the 


Suthor and may be (Continued om pase 72) 
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Ei 
eras 


Oilstones * 
win skating races 


HAMPION skaters use India oflstones for taking 

the burr off newly ground skates. Exhibition rink per- 
formers aeable ro leap, dance and gyrate because they, f00, 
keep theit fine steel blades very sharp and crue with an 
oilstone, 

‘A famous mechanical engineer once said: “Reputations 
for skill in shops and facroies are made only by workmen 
‘who know the fine points about sharpening the tools they 
use.” All fine craftsmen take special pride in fast, easy-cut- 
fing hand tools~kepe keen with thet Bench elstones pert 
mechanics know that drills, reamers and most other expen- 
sive metal cutting tools last much longer when oilstoned. 
Ie saves time out for regrinding. 

A FREE BOOK 
On Expert Sharpening Methods 
“How to Sharpen'" isa booklet packed with practical facts, showing. 
All the special shapes and kinds of sharpening stones. Ie tells wh 
the "dia (elec faroace abrasive, Why the rate Arka qua 
ried oilstones are used—and how to care for them, r00. 

‘Thousands of readers of FOPULAR SCIENCE sent for this book 

during the ast few months. Write your name ia the coupon today. 


NORTON 


Extablished 1823 


‘thar Epens PIKE “Products 


BEHR-MANNING CORP. Troy, NY.—U:S. Sala Rypractais 


Please send me free the Norton Pike Book “Hew fe Sharpen." 
Neme = 
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LOOSE HANDLES 
QUICKLY MADE TIGHT 


1X a litte Smooth-On No. 1 into a | 
‘putty, put this into. the opening, 
Torce the parts together, and in a 
few minutes the metalizing of the Smooth-On, 
[produces Zasting tichtness. ‘Such repairs cost 
‘nly several cents each and save the many 
‘dollars otherwise spent for renewals that are 
no better E 
Tn additon to quick effective replacement = 
of Toose handles and knobs as susxested. In e 
the sketches, Smooth-On No. 1 enables you to > 
‘top Teaks at cracks and joints in steam pipes, 
radiators and bollets ia water pipes and tanks, 
{n'gas pipes, in automobile radiators, engine 
water Jackets, hose connections and in exso~ 
Tine and oil ines, to make loose bolts, nuts, 
screws ee., permanently tight. 


Smooth-On No. 1 after 
set and callie olds [ee b 
fenter steam, asoling oi | a 


tee “under "any pressure 
Sind may’ be applied with 
‘taal success, to any metal 
Wiealo weed fi 


‘anchoring 


iy doing you own bow 
hot’ ‘and hatomobie 


oy all the NLAY turning and the unfortunate re 
Fepalra you make in'a ear, ‘that arise from its indiscriminate 
snl probably pplication are reasonably familiar to most 


qBsn'tyane of hn ae 
and ou wil 

ant ee ot aton 
Irhere SmootheOn eat save 
money. 


Keep a can of Smooth- 
ca in pour tol box 


Ihome shop workers, but here is another and 
mote artatie form of inlay. It ia type co 
pecially. adapted to perpendicular objects 
{ike “bimiaed ‘cues, walking sticks, pedestals 
for smoking stands, and, as the ilustrations 
show, paper cutters 

‘The start is made as at A—simply a T- 
shaped piece of wood to which two pieces of 


e 


Sha Seay cernes. forme Adavker wood ate ued, The added pees are 
tn. e yeu oon pa ‘t's thicknes to bring the sides Bush Ae 
ing and at the end of the ‘is sawn from this plece as shown at B. C is 
Year Yo il dt your the tame plece turned in an’ edgewise post 
foun ewrarde’ "int : tion ‘ith two other blocks glued to: oppo- 


site sides for giving substance to the handle 

Diagonal cuts are made on opponite sides 
fof the handle as shown at'D, blocks are 
flued in these cuts as at B, and the waste 
Represented by the peel lines om the handle 
planed of Bush. Exactly the same thing 
H Hone on the opposite two sides a at 


Simoath:On "Repair 
ven fl Instructions, 


Got Smooth-On Ns 
in Ron toh 
Mar 


alatd Piper G6 utters 


MADE FROM BUILT-UP STOCK 
By L. B. HALAND 


which shows two sik planed flush and 
Smooth and the other two inserts in place, 
When the last two inserts have been 
planed off parallel to the sites of the han 
le, the nib, which fs about 74 In, long, ie 
sawed off square, and the knife has the ap- 
pearance shown’ at G, In this illustration 
‘there appears for the fist time’ the built-up 
tend. block, which in this case. consists of 4 
piece of plywood slued lo another small 
Block. “The plywood accounts for the’ thin 
bands of ‘olor, The built-up block is now 
slued {0 the end of the hundle, and the 
blade is roughly cut to shape as at J, The 
handle and blade are given their final 
form with sandpaper, and the guard 
attached as at J. The guard is made 
froma small block ‘of wood that is 
split, not’ sawed, and fitted around the 
unde 11 this is done with reasonable 
accuracy, it will be next to impossible to 
detect the le joint. The guard may be 
‘worked up into various forms, but the one 
shown at A and’Z is perhaps the simplest 
‘The knife is now ready’ for finishing by 
any of the familiar methods, the best being 
dear polished. finish 
If this method! i to be applied to billiard 
cues, canes, and similar work, the Process 
Identical except that, as the stock’ is ta. be 
tried, it will be square, s0 steps a, I, and 
C can be ignored. Simply follow’ the ‘steps 
indicated at D, &, F, G, and H. "Then place 
the work in the lathe and proceed with the 
turning in the usual: way, "In turning such 
long, thin work, particular care wil be needed 
to “avoid the ‘chattering that results (rom 
pressure of the Cool against the sock, A 
eady rest of some Kind will be found al- 
‘mast indispensable, and also it may’ he found 
hey ifm small’ Mlock plane it used as 
turnins tool by supporting it against the tool 
rest s0 the plane bit wil be at an angle, 


“The booklet sla covers ate 
smal egies ie bot 06 
Arter eee i edit, erred 


Tete jackets and a hehe 
emctbon, tee hwo. 
ine leis frm the tan 


‘its, ne, ad cae and 
re erence ce a7 ht. a 

er rene of ae sae 
tavine SaumthOw epi 
See yo rau the 


Il 


BC OD 


Mt 


SNQOTH-ON MEG. Co. Dope ss 
SY Commrunipaw Aves Seisey Ci 
ese sed tnt ie Soab.Oe Renae Bod 


Name - Beexers for an old well model, funnels 

for ship models, or any Similar parts about 
Allee %4 in, in diameter can be made quickly from 
sath an old window shade roller. Remove the 


spring, which leaves a lang wooden tube, 


Taiaid paper baile by building up eh 
Smoking stand pedestals, and various turned articles can be made tn he same genceal way 


HOLLOW PARTS FOR MODELS CUT FROM SHADE ROLLERS 


ill 


and cut off a piece the heisht, of the part 
fo be made. Then carve the sides as neces 
‘Sry’ and glue in a small round piece of wood 
at the bottom. If desired, the wood can be 

Hawey Seustin: 


a} 


78 


POPULAR SCIENCE MONTHLY 


HEAT-CONTROL SYSTEM 
Continued from pase 27 


sed as a general guide as to the form this 
Apparatus should take. ‘The motor may have 
fither a 110-vol winding. or a low-voltaxe 
Winding. If a low-vallage motor ie isc, 
Tis"powee must iv supplied rom 2 tram 
former oF dry cel, 

t's recommended that the thermostat 
control creult Tor this sytem be low 


‘A motor control relay 


house ‘wiring. code, 
Will therefore be required ifthe motor used fe 
Wound for 110 volts, The wirine diagram at 
the bottom of page 7 makes provision for 
a relay in the elreuit, 


HIS control relay may be easily eonstruct- 
ed. from an olf telegraph relay, sounder, 
cor bell-magnet coils. Simply: mount a com: 
lact'on the moving armature and another on 
fin insulated support, so that the two tect 
when the magnet colls are enerrized. ‘The 
Control relay should be mounted on the motor 
assembly 
“The equipment is now ready for wiring and 
Installation. The thermostat should be located 
Jn the living room or hall about § it, irom the 
iM near radiators, chim 
aled), om out 


Bey, 
de ‘wath near windows, behind doors, or 
where It will be exposed to cold drafts or heat 

From kitchen 
‘Hun the th 
ment where 
from the arm 


hell wires down to the base- 
‘motor unit is mounted. Carry 
the heat-control 


otor unit over pulleys to the dampers. -Ad- 
Just itso that fe lifts the daft and check 
imper the exact distance found necessary 
‘the counterweight of the ordinary fu 
szulator so that the draft damper ope 
the check closes by gravity when 
preure exits. Qn fining pressute, the. bel: 
fows will automitially deerease the drat. 


fring, iis well to Include inthe control creat 
in the basement three-point switch, as shown 
in the wiring diagram. "This enables the fre- 
man (o operate his heater controls without 
disturbing the chain connections on the the, 
mostit 
Connect the thermostat so that when the 
room temperature rises, the thermostat con= 
established ‘will extse the motor to turn 
ection which will close the draft damper 
ypen the check damper 


Mr. Bird has also devised a simple clock cow 
trol fo cause the furnace draft to be opened at 
predetermined time in the morning to that 
len the home oroner arives he will have 2 
sarm house. This sil be described io future 
lartile, 


COPPER SULPHATE ADDS 
STRENGTH TO HEMP 


Tr aus boen discovered that the streneth 
land endurance of threats, strings, ropes. a 

feven woven materials made of hempy fine 
land other vegetable fibers may be greatly i 
‘creased by treating them with a solution of 
opper sulphate, abe known as blue vitriol, in 
water ‘material are soaked for {rom 
fix to twenty-four hours in a solution contain~ 
ing from two to four percent of the copper 
silt and are then dried. If the Stroner solu- 
tion is used, the dried material should be 
Watered again to remove an excess of the 
Copper sult or traces of sulphuric acid that may 
hhave formed. Having become dry, the treated 
material shows a slightly greenish color and 
Considerable increase in ite strensth and re= 
‘stance to climatic conditions, Wetec. 
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Poor Tubes Ruin Radio Reception 


“BULLER VE MEI* Sew 


New RCA Tubes Improve Radio Reception 


amazing RCA 
TUBE IMPROVEMENTS 
that put new life in your Radio 


Don't buy any tubes today with- HERE ARE THE 5 POINTS 
‘out knowing that you are getting 

these 5 remarkable improve- 1 
that will really put new 
life in your set! These great ad- 
vances have come out of the RCA 
Radiotron Company's laborato- 
tres, developed by world-famous 
engineers for you. You get them 
in RCA Radiotrons and Cunning- 
ham Radio Tubes ... and these 
two tubes are the only ones ac 
tually made and guaranteed by 
RCA Radiotron Company, Inc., 
to give you these 5 great 
improvements, 

Have your dealer test your 
tubes. Replace the worn-out ones 
with these new tubes. You will 
get a new thrill out of radio, 
RCA Radiotron Company, Inc., 
| Camden, N. J. A Radio Corpo- 
ration of America subsidiary. ad 


eq) Sunningha Y 
Radiotron 


every tulle "matched" tube, 
More Efficient Cathovles.,.assure 


‘uniform performan 
3 Improved Heater Deven 
duces husn, eli 

heater- cathode 
circuit and gives 


throughout life, 


quick action. 
HigherVacoum 
results inquiet 
er operation. 

Cooler Grids. 
event fluctua. 
tion in volume 
dae to erratic 
tube per 

formance. 


© This seal en an adverinement sign the approval of POPULAR SCINCE INSTITUTE OF STANDARDS. ” 


WOOD IN CANS 
PUTS WOOD BACK 


New, Quick Way to Make 
Home and Workshop Repairs 
Repue damaged wood Replace rete wood 


Holes in wood, plaster Gaps along baseboard 
Reset lone casters 


This marvelous new discovery: 
Wood be shaped, molded and applied 
as easly as putty, Whea ie dries it becomes: 
hhurd, permanent WOOD. that holds nails 
for screws without splitting . .". can be 
‘sanded, planed or carved .. can be painted 

jaered «in Yact jt'can be treated 
fe regular wood, It's go eaay to tse 


fist 
i 


ing ihe Won with 
ih directions, at any 
Naas pal, ‘de 
tment store it 
Tubes or 88e cas, 


gt this amas 


[%]ptastic WooD 


BUILD YOUR OWN CABIN TRAILER 


Sign - 


PRACTICAL DESIGN 
‘STURDY CONSTRUCTION 
LUXURIOUS COMFORTS 

easng tos ar say | 
WaicHIGAN CABIN 


‘The tol ye a 


| SCOOP-SEAT stool is a convenient 
piece of (urbiture because i takes up 
fo little room and can 30 easily be 


Dashed out of the way when not in use. A 
Mol of this kind is useful in the dinette, in 
the bedroom before the dressing table, in the 
boy's room, asa ded chair, or even 38 

iS very uy to 
‘and litte experi 


tis easier to fp and plane to 32-in. 
ripe to dimensions at then saw them 


o Kenzth than ii» to plane four 16-in 
ripe all alike, The first method shoul 
therefore be wed if pomible. The eight 


pieces, forming the frames. should be 
planed to width and cut to lenath in a 
iar was. The faces of these pieces, 
mwever, shoul ot be planed. until 
been doweled 


together. 

The dowelins is unusually easy to do. 
Lay out for the dowels as show, clamp 
the four pieces together in the pasition 
they are to occupy when finshed, and 
bore the holes through the vertical pieces 
and 1 ip, ite the horizoatal pieces Use 
a in the bit to get all the hos 

in depth 

the dowels 34 in. shorter than 
the depth of the holes, put glue into the 
holes and nthe ends of the horizontal 
pieces, dip the dowels in elue, and drive 
them in place. Clamp the frame as be- 
fore and pll all the joints tight. This 
fan be done now even ifthe clamps sre 
placed right over the ends of the dow- 
fig because the dowels ate 4 in 
Shorter than the depth of the holes Test 
for fatness by placing a steel square 
across the vertical peces 

‘When the slue is dry. the clamps are 
removed and the frames smoothed on 


aT, 
H cont 


——F 


A MODERN-LOOKING 


coop-@\cat eS tool 


For Beginners in Woodwork 


By Herman Hyorth 


eu 


Doth faces with plane and sandpaper. 
‘Test for iatness with a steel square 
while planing, 

‘The frames and legs are now joined 
with 1zin, "No, 9 round-beaded 
Screws. Bore 3/Yoin, holes through 
the rame for these screws, It the 
‘Wood i soft, as for example white 
‘wood or Philippine mahogany, ne 
Holes need to be bored in the legs, Tt 
the wood is hard, small holes may. be 
‘made in the less with a bradawl. Use 
Soap on the threads of the screws; 
this acts asa lubricant and "maker 
them easier to drive 

The two ends of the stool are joined 


with two rails, doweled. between the 
Tees, and one stretcher that lt screwed 
to the lower horizontal pleces of the 
{rame. “A center lines tazed on the 
fend of the rails and on the Upper 
part of the eve of the 

From "the ‘outside “faces. 0 

smarking gave i then set 


and a second scr of lines in paged cron 
the center lines, Bore holes where these 
lines intersect and cut the dowel 14 In 
Jess fn Tenth than the combined depth of 
the ha 

‘The stretcher is laid out according to the 
detail drawing. “Its lower part iy. a half 
tlie, "Before cutting the srctcher to shape, 
hore two holes as indicated and glue dowels 


ee pemove ro wow 
BOWELING OF FANE 


| 


‘Assembly drawings, sketch showing how 
fe Ssembied and’ 


Gt the shaped pieces 
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Make Beautiful or 
Furniture at "/10 


STORE. 
Cost 


sBanteyetmaacds ewig: 


cord 


entre "you ill be Interested lath the eal 


ASSEMBLE YOUROWN (:" 
Photo-Electric Servant *: 


This Book Has Helped 
‘Thousands to Success 
‘The Real Estate Educator 


IRrents: "Don't le Contract ee 
248" pages ‘Cloth Popa $205 
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| unait it is as hi 


toshrink tightly and prevents raveling —K. Mf. 


into them. This is so that the screws, which 
hold badly in'end wood, will get a better 
tip by going throuzh the dowel. The stool 
now glued and screwed together. When 
ddry, any. unevenness between rails and legs 
is Sinoothed off with a plane and sandpaper, 

‘The seat frame consists of four pieces 1) 
by 2 in. They may be made from 7-in 
Dleces ued tomcther, “The front and rear 
Dleces are shaped as shown, after which the 
pieces. are mitered, glued, and nailed. The 
fend picees are then planed (0 conform to the 
Shape of the front and rear pices 
of 9 or 3/1 
‘obtained from a packing bor, is glued and 
tailed to the seat frame. 

It is best to stain and fini the stool be- 
fore tacking the upholstery in place. The 
simplest way to finish it is by brushing on 
three oF four coats af very thin shell. Al 
ow each coat to dry at least four hours and 
rub it down with N 


2/0-0F 3/0 steel wool 


Buy what is called a “S-Ib. cut” of prepared 
sheliae and thin it with denatured alcohol 


List of Materials 


how b 
Mom ise 
4 ay | 
Holy ue 
RP 
iy ws 

Stitcher os tase 

Stim 1 iy te 

dk Wg 1s 
thas! ie 


Zin No. 9 


as water. The Inst coat 
may be a litte thicker and_may'-be rubbed 
dowa with waterproot sandpaper No. 7/0 
and crude 0 

The upholstering may be done by: steetch- 
lng piece of an old quilt or a. double layer 
of so-called “silence cloth | (the. material 
ted under tablecloths) over it and tacking 
It'to the sides. ‘The covering, which may be 
Imitation “leather, is stretched and tacked 
flush with the lower edge of the seat frame, 
A-narrow strip of the sime material, called 
“gimp.” ie nailed along the edge with fancy 
upholstering, pals 


CHEMICAL SOLUTIONS 
SEALED WITH WAX 


chemical solutions in their bot 
parafin wax, the kind tied for 
‘will result in their Keeping 

a much longer time than could ordinarily 
bbe expected. ‘This applies to any” solution 
that loses sirength on oxidation, and espe- 
ally to photographic chemicals. Tt is neces- 
Sary to use some care in pouring the war on 
top of the liquid, so that it will cement itsef 
to the sides of the container, and not merely 
float.” Developer has been kept almost crys- 
tal clear for months this way, while bottle 
of the same solution which’ were merely 
corked became dark brown—Jac. Frau 


HOW TO PREVENT SQUARE-KNOT 
WORK FROM RAVELING 

Tuosr readers who are doing square-knot 
work like that described in many articles in 
Porcaz Scusscr Mosraty, will find it a 
00d idea to soak the end of a completed proj- 
fect in water and alow it to dry before cut- 
ting the cords off short. This causes the knots 


© To Ax furniture 
‘andhousehold ar 


Send for YOURS..today 


Every handyman, home-crafisman and 
manualsraining student should have 
this iaceresting. and helpful Gluing 
Guide, ecgnaia dort of oneye 
aking aod.mone ore 
Building, repairing und mending 
ly and ormanantly. ie 
tells how you can glue everything (0 
Say glued...in spite of moisture, eat, 
‘sage or plain neglect. 


‘YOU WILL ALSO RECEIVE 
ef no cart a generous trial package of 
EASCS Waterproof UR the tame 
wonder-working adhe- 
tive used fa woodworking and 
furniture factories, You willbeamared 
and intrigued to find that CASCO— 
clean, non odorous ince 
fo icy‘ cold weer, forming 
{seam caryspreadiog lucthac make 
SIs" permanent beat-proof and 
Imeiture proof 


The Big Secret of 
CASCO'S Great Strength 
Unlike ordinary glues and pastes, 
which harden merely by evaporation, 
CASCO sets chemically like concrete, You 
‘only have to glue it once with CASCO. 


TEAR THIS OUT...MAIL TODAY 
(Save 26— stick it on spoon post car) 


THE DIAMOND 
IN THIS NOZZLE 
WILL SAVE YOU 
MANY DOLLARS 
IN FURNACE OIL 


ty an 4 
Make of Mrnee 
FITS EVERY GUN-TYPE BURNER 


4 r A 


AMAZING VALUES! 
Popularly Priced! 


‘Any tyoe—Ciomett Rie, Combination 


Think of it—a special Disston-made Circular 
Saw to fit your home workshop machine at 


‘these popular saws that you know 
are big values for the money! 

See these Disston-made Keystone Circular 
Sawa at any good hardware store. . «If 
your store does not have them, write us, we 
Will see that you are supplied. 

Write for free copy of "Disston Saw, Tool and 
File Manual” which tells how to choose, use 
‘and care for saws and other tools. 


HENRY DISSTON & SONS, INC. 
210 Tacony, Philadelphia, U. S. A. 


| plece still remains 


HOW TO STRAIGHTEN 


Long ‘Turned Bars 


Two easy ways in which the amateur machinist 
can remove the kinks that are likely to develop 
in slender turnings because of internal stresses 


By THomas W. ARNoLD 


HE modern screw-cut- 
ting engine lathe is a 
tool of high precision 
designed to eliminate 

the uncertainty of human hands. In spite 

Of that, one of the most delicate of the 

operations in turning a long, slender 

hand job 


When you turn 


pull a cot of true. Te only slution fe 
P'aightening 0. 

interme factories, 
the men wo staighten 
barcels attain an almost 
tntelievable skill. The 
fommon, method i to 
place the Darel acre 
the jaws of boise 
tally" pce "Vishaped 
ple of metal wth oe 

pols ove the 
oning In the V. Then 
a heavy blow is struck 
tthe high Spot wie a 
soft metal hammer 
perte can take all the 
Eas ot of's bared 
vith jst 9 few prop 
Tay placed blows of 2 
fatomer, Bot, a8 T can 
testy from’ personal 
tspetiece in Brearms 


Using an auto jack to straighten a long, partly threaded bar 


factories, it's not as easy as it looks, You 
are more likely to put more kinks in than 
to take out those already existing, 
‘The photograph below illustrates one 
of the safest ways to straighten bars in 
the home workshop. The idea, of course, 
is to hold both ends of the bar while y 
apply force at the kinked point with what 
ever means are available, In the case 
shown, the bar happened to be long enough 
to reach across from one front spring of 
the car to the other with a few inches to 
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BUILD POLLYWOG This Winter 


$22.50 STARTS You! 


MAKE 200 TOYS « 


re . 
iat 


a] ) GEM-CUT PUZZLE 


To save Ht there st 
otal Ingen. Free 


‘CASH PRIZES 


FEBRUARY, 1934 


spare. The car's jack supplied the leverage 
to obiain sufficient pressure. 

‘You will see that there is a small block 
of wood between the jack and the partly 
threaded rod. This is necessary to pro- 
tect the thread and to spread the pressure 
over several inches of the rod. 

Remember that brass, steel, iron, and 
‘most other metals have what is known as 
an elastic limit. You can bend them up 
to a certain point and they spring back 
to their original shape when the pressure 
is released, but if you bend even a trifle 
beyond that point the material takes a 
permanent set 

Si the bar you are turning devel- 
‘ops a bend. The first job is to locate the 
high point of the bend as accurately as 
Possible and mark the opposite side with 
8 bit of chalk. Now set the bar ends 
against the supports so that the chalk 
mark is opposite the point where pres- 
sure is to be applied 

Note the reading of the rule to the 
sharp edge of the wooden block, and 
apply pressure. Bend the bar only’a lit- 
le, again read the rule, and release the 

pressure. Put the bar back between the 

[ithe centers. If the kink is sil there, 
repeat the process, this time applying a 
bit more pressure 0 the reading of the 
rule is a little greater. You will find, 
‘once you reach the elastic limit for the 
particular bar you happen to be straight 
ening, that an increase in the bending of 
nly 1/16 in. may be sulficient to complete 
the straightening 

‘The illustration at the head of 

Je shows another way of applying 
pressure. In this case the fixed points are 
{at one end and the high point of the kink 
at the center of the rod. Although this 
method looks as though it would require 
a Tot of strength to bend the rod, it is 
much easier than it seems. By lifting 
with your shoulder muscles and at the 
sme time swinging your body backward 
to lift the knee against which your lift- 
ing hand rests, you can exert an amazing 
amount of upward strain. Don't attempt 
to do this unless the lathe legs are Semly 
bolted 


ETCHING STEEL TOOLS 


Axy home worker may easily etch his 
tools with the same method used by 
‘manufacturers. The chemicals, which may 
be obtained at any drug 
nitric acid, $ ox; muriatic acid, 34 
and alcohol 144 og. Add water to make 
3 pts, The so-called “resist” is made of 
gum guaiacum to which is added enough 
acetone to obtain a consistency like var- 
nish, As a substitute resist, heavy varnish 
or melted beeswax will answer the pur- 


pos 
Give the article to be etched a good coat 
of the resist compound and allow to dry 
thoroughly. Moisten the required rubber 
stamp in a solution of % Ib. caustic soda 
to 1 pt. water and press the stamp firmly 
‘on the spot to be etched. The article is 
then immersed in the etching solution un- 
Lil the proper depth of etching is obtained. 
The resist is removed by washing it off 
with the caustic soda solution, A small 
amount of this latter solution should be 
Kept in a separate container for treating 
the stamp.—Hectos J. CHAMBERLAND. 


WANT A GOOD 


SHARPEN LAWNMOWERS 


AND EARN 
GOOD MONEY a 


Make $30 to $40 a week 


iin your spare time 


Build Your Own Profital 


Permanent Business 


Wigs Ctace, ee 
sharpéned 788 mowers 


The Ideal 
Lawnmower Sharpener 


I lnwomowers cut, tke 


THE PATE.ROOT- 
HEATH COMPANY 
346.277 Bell St, Plymouth, Oboe 
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| Saw-Filing | OUR SHIP MODEL and FURNITURE 


PAYS BIG Construction Kits 


An opportunity 
will save your time 


to earn up to 
to $3 an 
in your own 
cash business, 
Start in spare 
i hi 


YOU ae about to bul out new model her with Blea Now 161 to 184 and 
of Admiral Farraats fag Harjord, Koo. The bul 20 nn 
‘an save youll much time ae iene wibeinsess. 

raking tie of the construction hit marked AA _Stme with hall its sawed "40 
Eee bie imac vies oe: arg eat meat 
Fae ae nine Poach ss ree and Bieprints Nos. 46 and 47,and booklet” OAS | 
me Mate “ei et ae” @f DD, Same wit ul Scks sage. 638 | 
‘btain ia’ small quantities. If you buy them E, Battleship model, USS, Teaas, 3 ft. | 


Separately, you usually have to take far long’ All the raw materials (except paints) 
‘more than you can use and are charged ac- and Blueprints Nos. 107 10 200.s.+++- 6.95 
‘cordingly. Kit LL contains the 


Same materials as Z but the hull 
eces, oF “lifts” as they are 
led, are sawed to shape, ready 
1 eluing. 

All kits are accompanied by in- 
structions or blueprints. The lst 
Continues on the following page. 

‘A. Whaling Ship model War 

dever. All the raw materials ¢ 


7 amas 0 LaTHe 
$79 cater tny Terms 


ae 
WORK METAL & WOODin your SHOP 


act 
to et ok a 
Falvely does 


Rat a 
¢- ATLAS PRESS COMPANY 
sana nPocher Sg Katamanes, Mh 


MINIATURE HOMES Co., ‘yacht made from KIT K, 
forse Aromas, Mt ma = _ 
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EVER MADE A TELEGRAPH INSTRUMENT? 


step is ully deseribed. 
ida You'll get when you 


"os ee 
kings (ene, agal Carbon Ca 
Fen New Yok ity brag 


4 
ii 


iil 


“a bec 
liebe, Wee oder 


DESIGNED BY OLE EVINRUDE 


Buy a new Remington 


TYPEWRITER 
ONLY 10¢ 


cee 
Tse” toatl fer Teeny Toca ase 
rat RasdToty Dope: bu NF: 


A HE-MAN’S HOBBY! 


meade 


anaes ETRAEE MOOR ® SUE Ole a 


New Adding Machine, 
Fits Vest Pocket! 


e300" chine yee We costs sels 


KIT J—Materias for miniature clipper ship 


¢ 
Ag 
aa " NO.2 


EE. Same with hull lifts sawed... 745 
B. “Liner Manhatten, All"raw toaierials 
(except painis) for a. simplified  ministure 
‘model 12'n, long, and Blueprint No. 204. 1.00 
'G. Elizabethan galleon, Revenge. All raw 


GG. Same with hull blocks shaped. 7.25 
HL Cruker U.S.S. Indbanapolis. All raw 


rials (except paints) for a simplified 13-tn 
model, with bluepeiat., 130 
'K. ' Jute fiber (tag board) scale model of 
‘Sharpie racing sloop with 20-in. hull. Can 
ihe used as decoration or sailed. Very light 
and fast.” No tools requed 200 
L, Farragut's flagship Horijord, a steam- 
and-sail sloop-of-war. All raw ‘materials 
(except, paints) and special tlueprints Nos. 
221 and 222. The bull x 38% fm, long, and 
the over-all emeth is 41 in 795 
LL. Same with bul lite sawed =~. 84S 
No. 2. Solid mahogany tray-top table 
25 in. high with a 18 in. diameter top. Ready 
to asemble, but without finihes,..... $40 
No. 4. Solid mahogany book trough 2254 
fn long, 04 in. wide, and 2434 i. high over 
all, Ready to assemble, with finishes. 5.30 
No. 5. Solid rock ‘maple hanging wall 
ck. with one drawer, 1914 in. wide, 3334 
high. Ready to assemble and stain in- 
laded eeesATA 
No. 6. Solid rock maple buttery ‘table, 
top 19 by 22 in, height 2244 In. Ready 10 
fasemble and stain included. 690 


can see thousands. of 
tiny animalculae_ swim 
‘ming about in a drop of 
agnant water like fish 
in the boundless ocean. 
Examine a tiny piece of 
‘cheese and see little ani- 
mals magnified to the 
size of lange beetles, Ex- 
amine the spores of 
ferns, soda, sugar, salt 
and other crystals, Sec 
the dust from moth and, 
buttery wings and make countless i 
teresting experiments. 


SMASHING ADVENTURE 
STORIES 

‘The Open Road for Boys is a $0 page 
magazine publishing sparkling. stor 
of air adventure, sport stories, adver 
tures in the barren wastes of the Arc- 
tic, of the wild jungles of the Tropics, 
war stories, stories of the Old West 
and of the mysterious Eastern Lands, 
Business stories, school stories and 
four great serials each worth $2.00 in 
book form, Open Road Pioneer Club, 
best dope on hunting, fishing, camp- 
ing. Contests galore, lots of prize 
money. Red-blooded ‘stories for red- 
blooded boys. 


SPECIAL OFFER 


‘To make new friends we will send you the 
next 12 fat issues of The Open Road for 
Boys for $1.00 and send you also. this 
fine microscope phos 
FREE and postpald 

Highest quality 
suaranteed, Act 
‘auiekly 
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TODAY! 
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PERE SEES 
Rasch = i Cy 
Ser ecieancnoe 
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“MY WIFE 
WAS 
CERTAINLY 
SURPRISED” 


writes Mr. W. M. Burdick of Harrison, N.Y. 


Each form of tobacco has its devoted fol- 
lowers. Mr. Burdick, who writes the letter 
below, was a cigarette smoker. Read what 
happened to him when he followed his 
hhunch to try a pipe and Edgeworth, 


Genttemens 
Listening 9 your Radio program, "The 
rm Coby Pipa Clb” many Himes 1 dee 


Frail nee 


tt Thad to lmo"shown 
‘Over a month ay Tartana "hane 


BOUND of Edgeworth 

‘My wie was certainly surprised to a9 
ime smoke h plperand 1 frankly admit 
hat now t PREFER your tobceo nmr 
‘ips to ou elearetes 


‘The makers of Edge 
‘worth Pipe Tobacco also 
make cigarettes. There- 
fore the publication of 
Mr. Burdick’s letter is 
not an attack on ciga- 
rette smoking. The let~ 
ter is published because 
it shows how a man 
found new pleasure and contentment from 
tobacco when he “discovered” pipe smok- 
ing. The unusual combination of real tobac- 
co flavor and genuine mildness of Edge- 
‘worth won Mr. Burdick to pipe smoking. 

‘Many pipesmokersde- 
clare that Edgeworth 
‘tives them a pleasure 
‘and satisfaction they do 
not get in any other 
blend. It is a matter of 
personal taste. You ean 
settle it for yourself by 
saying “Edgeworth” to 
‘your tobacco dealer and 
asking for a 15¢ pocket package. 

‘The Corn Cob Pipe Club is on the air 
every Wednesday night at ten o'clock 
Eastern time, over the WEAF Coast to 
‘Coast network of the National Broad- 
‘casting Company. 

Edgeworth Smoking Tobacco is manu- 
factured and guaranteed by Larus & Bro. 
Co.,Tobacconistssinee 1877, Richmond, Va. 
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Edgeworth provram 
‘pore hima new ee. 


FINISHING HULL OF HARTFORD MODEL 


(os from pase 67) 


for the sides and rabbet them to leave a light 
‘molding at the top edges, that will Took still 
Better. They: might be ‘made solid with a 
white stripe down the middie, or they might 
bbe made deeper with their top edges carved 
to represent the hammocks in position. At 
the gangways they will be cutaway. and 
Eangway boards made tot their edges. 
These boards were elaborately carved, but 
fon the model are too small for this. They 
hha better be left off tor the present 

Tide, where the bulwarks meet the deck, 
waterways should be glued. They are Aas in 
iby Tig in deep with the corner pltned of 

fr Boks ay Be, bored cach ie for 
scuppe wi in diameter, 
from inside the waterways sloping down to 
the outside. They would be between un, 

ws 6.and 7 and @ and 10, ‘See the drawing 
the following column, 

‘The fittings under the forecastle should now 
be added so that we cam Ret. that deck on. 
‘Two of the riding bitts W go there. ‘They a 
‘heavy round bits on solid irom shoes, but can 
‘be made of wood and nailed down in the posi- 
tion shown. The hawse pipes must alo. be 
bored. ‘They will be 3g tn. in diameter, but 


TRAIL BOARDS. 


Sketch and plan view of the head. Compare 
with the photo on page $7. Jamsary insve 


start with : 
lot more wood here than there should be, they 
are awkward to cut, and you will have 10 
‘bore from both inside and outside. You may 
find it necessary to bring the starboard chains 
{inboard to port, and vice versa. Make sure 
that, with the aid ofa fine wire, you can reeve 


method of doing any marking of this kind 
E'shown inthe photograph on pase 87. 
Glue and nail the forecastle deck on £0 


{that it Bes over all; then turn a stanchion Q 
as shown on page 67 to support it, amid~ 
‘hips, and press it up slightly to. give the 
amber. This deck should be level with the 
top of the hammock rail. (The poop deck, 
it should be noted, its formed by lift G.) 

Cut 1/16 by 3/16 in, covering boards to ex- 
tend from the stem to the middle of gun port 
3." Its easier to cut these than to bend t 


by fhe 
‘position so as fo mect at the stem. In them 
Bre cut notches for the mooring chocks and 
‘atheads, which can now be fitted. "The eat= 
breads are Sig in. square by 134 in. tong, 3410, 
of which is outboard.” Ip the extreme ends 
Gf each, six holes are drilled to represent the 
fatfall sheave holes, Inside of these on the 
foreside are three eyebolts made of wire, oF 
Yéein. pins with their ends clinched abatt, 
Underneath is another eyebolt forthe stopper, 
‘The inside ends of the eatheads are chamfered 
to rst on the deck when these pees project 
‘up and out across the covering boards. 

"The edze of the poop also will need a ¥io by 
%q in. covering board. This is most easily 
feat. from a piece of wood ns. shown in a 
Photo. “Across the fore goes a thinner piece. 

‘The inside of the cut-out part of the poop 
should be painted white. At the bottom place 
a little grating hatch, and on the poop bulk- 
head, overlapping the opening, glue'a thin 
frame.” This bulkhead will alse have a door 
fm either side, which may be indicated with 
Vecits or merely painted on. 

“Amidships under the gangways there is a 
series of cleats on the hull on both ses, form= 

‘by which one can come 
idder is out. 
“The propeller should 
‘original one was 14 ft. in 


namoen 
“mmougn 


 srough ls constructed. Note 
rariay waterway, And SCuPpers 


and two-bladed. T carved mine in wood and 

inted it bronze color but, of course, a cast 
romae one would be better, In making the 
Bill T found it easier to shape the stern Tike a 
sang ship's rather than as shown in the body 
plan. If ft is made thus it will now be neces 
Sary to fasten on either side rounded wedge 
Shaped pieces to form the thickness for the 
propeller shaft.” These pieces can be glued on 
and the copper sheathing brousht over them. 
‘The shait is 8/32 in, in diameter. Th 1880 
four-blade screw was fitted, and the original 
wat made into the statue of Admiral Farra- 
wut that stands in Farragut Square, Wash- 


res four pintles and gud- 
eons, fitted in the usual manner. "For the 
Fudderpost just bore a hole in the counter. To 
‘make a working rudder is dificult and une 
Decessary. Tt would have to be fitted before 
applying the top lift or deck. 

"The channels, to spread the rigeing, should 
‘be mailed on before the hull is painted. They 
ae shelves slightly thicker at the back than 
the front, with their (Continued on poge 87) 
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THE HARTFORD MODEL | 
‘Continued from page 55; 


upper surfaces horizontal, and have notches 
cut in them at the correct angles to take the 
chain plates. ‘They should be firmly Sed and 
painted black. 

Between gun ports 2 and its necesary to 
place smaller platforms; these are the bi 
boards for the anchor fukes to rest on Bigs == EES 

"Fastened to the stem just above the water 


Tee Sohataya Whose can'Se sc fom sheet — MU SIC this Quic k, Easy Was y 
—shortest road to, jraeai popularity, good times 


Insteal of 2 bore It wed tobe with the od way 


eS sete Renae erie papal 
ye eC way 


seit cnteraining your fiends bavi 


Eaey as ABC 
The U. §. School 


Marking 4 thin board 10 serve as the poop 


brass, If the straps are drilled carefull 
In. pins ean be put Fight throuzh and cl 
tn the other side; this will hold them 
Adequate firmness 

‘As mentioned before, the hull will be black | 
from the water Tine, with a white stripe along | 
the un ports dovh to the deck lev 
hheadbonrls wll be black, with white 
and ornamentation. There & black on white 
fand ‘white on black ornamentation on the | 
em alleries, ane the name “HARTFORD 
‘with three stars beneath ix painted black on 
‘white at the stern. Tapplied the ornament on. 
the trail boards by painting them white and 
‘outlining the scrolls with a fine pen and To- 
‘dia ink, and made the other ornaments sim 
larly 

“The holes for the masts may’ now be bored. LL MFC Bc 26602, WARREN, 
L set the bull Gremly upright and level, and 


200 | STUNTS] | 


thea made rectangular blocks of which, one | Tf you Tike Porvian Scxnce Moxintx why not 
face was a the ane or rake of the mast. | raph A a ieee 
fac was at Ube angie og rake ofthe mast, 2 | ten an article in this magazine strikes you as being wnoveally good, tell your friends 
dong its face.” ‘The diameters of the masts at | to get a copy atthe newsstand and read it 


the heel are: foremast, %4g in.; mainmast, 36 
fn.; mizzenmast, 14 in 


8 i Bonen CRAFTSMEN! ATTENTION! 


Nore: In building the Harttord or any 5 
oki lt as or | ven’t Seen Any Real Values 
Bareding Capa MeCan' aics onal ‘You Have Seea The NEW 
ings presionly pablaned (P'S, Sem. | BOLCE-CRANE 

yh do, Outs f. 65, and Nes. p00). Tas ' 
serie of kenerd orties on ship model con. | 1934 Line 
Srncilen So be Continued atthe concaon 
of the Harti artcen or ear if space 
Graualabes “Phe net etic the series aes 


easy ways of making lead castings, davits, | 
ddeadeyes, and Blocks. 


“The al of ey en ol eat 


enamine a 


_New Tilt ARBOR Saw 


snare eat FREE CATALOG 
UPPER PART OF STERN a Dept. PS-2K 
‘osm he wap adhe ewe ae "4 winese. BOICE rozzno, 0. 0 


ick on white at the 
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SCIENTISTS 
MICROSCOPE 


for the 
AMATEUR 
MICROSCOPIST 


F YOU are seriously interested in 
microscopy you need this B @ L Mir 
croscope to Uo Justice to Your elfors 
Tf you use the Bausch @ Lomb FS 
Microscope you see microscopic objects 
the way the scientist secs them and the 
subject of mitoncony becomes mare n> 
if—more fascinating! 
‘A standard microscope. Takes all asx 
ceaories for most advanced work. Dust- 
roof revolving nosepiece. Both coarse 
And fine adjustments, Magifcation de 
Pendypallyuponortcayouslec. 


#! pa ar aT up en Yo fe 
i 


500 POWER $7 25 


“AMERICAN MADE” 
MWINNERSCOPE” SENSATION 
$00 overens 


FREE FOLDER—"How 
Eatning $15 2 Week 
With Their Microscopes. 


‘er Poe GuarntendSatitacton 

JH. WINN MFG. CO. 
Winnerat Males 

tae West aid eet 


Boys 
ond Mere 


Ae 


York Ci 


“Always mention Porutan Science 
‘Monmiity when answering adver- 
tisements in this magazine. 
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SEA WONDERS THROUGH A MICROSCOPE 
(Continued from page 37) 


‘enough Tight to permit the use of the sub- 
‘Stage mirror. Focus on one of these thin 
places, using fity to 100 diameters magnif 
tation, 

Ta an instant, your conception of sea shells 
will change. ‘The fist plance reveals a beauty 
the existence of which you never dreamed, 
Your first thouzbt, probably, will be of a 
‘heautiful mosaic tile ‘oor, 
enlivened with color. The 
Your eyes is an expanse of tiny blocks oF 
Dprims, pertectly fitted together. Some 
the blocks are laree, some. a 


fier, too, in shape 


‘most ‘of them have ait sides. Often ia. the 


t exhibits this formation 
tle prisms. joined 
‘Their ends form the 


prismatic: layer is componed 
Bonate of lime, the same 
the skeletons of some sponges and in cuttle- 
Tish-bove, 


‘of shell that clearly exhibits the 
Structure, and place i 


has lost its stiffness If you now place 
ie shell on a lass slide and slip it under 

‘pe, $0 Will ce the same mos 
‘hough perhaps changed "as. 10 
eneral appearance. ‘Now very 
ntroduce a sharp-pointed needle 
(0 the field of view and press the edges of 

‘shell against the gla slide. The 


Autface of muwcl and similar shells, protects 
the lime-containing layers beneath from ext 
hhonic acid in the water, and also imparts to 
the shell much of is 

Woukl you tke 10 
pearls populaity? 
tal you. 

‘Tun to the inner peatly layer of the shell 
and examine it with Your unaided eye. ‘The 
feface reflects Tight in prismatic color 
reat. licacy, and it has a Tuster that Is 
Found ia almest no other substance 


LACE the abell under your micrscope 


the reison for much of ‘his beauty. 
‘wil ind that the surface is marked with 
‘many fine, wavy lines that run almost paral- 
Tel to each other. ‘There seem to be alternate 
Fidges and furrows. The distinctness with 
Which you see the lines depends on the man- 
het in which you illuminate the shell. Some 
Specimens ate thin enough to be examined 
by transmitted Tieht; but usually you will 
have to employ reflected light. "If there is 
too much ilumination, you will see only a 
slaring circle of white. Often the introduction 
ofa color filter into the light beam will 
brine out the detail 

‘There seems to be some difference in 
opinion as to the exact nature of the pearly 


structure. Some investiators suggest that 
ihe furrows and ride that mare the surface 
fe outcroppings of layers of thin lates, 
inminae “Others sy thatthe Kine are cased 
ty folds or pate in a-snsie membraneous 

ve, the folds being at am angle to the se 
face” ‘The ridescence of Hight rays. efeted 
from the ears ofthe folds and from the fur= 
rome batters them 

‘The pean later results apparently from 
the acon of lekt that ie tected by. the 
Saris. tramparent layers together with 
{a reBecte from the rurface, "A spherical 
earl the Kind prised aa jews, likewise ir 
Eompoved of thin layers whic refleet ight in 
2 Sar manner The th 
te beter the luster 
SSicwater pearly which have thinner fol, 
fe vuperior to frsbewater po 


‘OU will discover many other things about 

sca life by making microscopic examina 
ons. of commonplace objects such as those 
already’ mentioned. I you live near the 
‘ecean, or ever get the chance to make a se3- 
shore'visit, you are prepared, with this mea 
fer introduction, to embark on a thp of 
‘microscopic exploration that will rival in ex= 
Gtement- and interest the Tost unusual ex 
periences of surtace-xoing explorers 

During such a seashore ‘vit, you will be 
wise to collect material with which to make 
permanent. microscope slides." In fac, 
‘of the most fascinating. phases of 
ticroscopy. ls the creation of x side 
TT sou find, for esampley apiece of se8 shel 
{hat lenis ‘the movaicke sruetre une 


to friends. Simply clean it well, dry 


mount it in a balsam-filled cel 
It you follow the established method of 
making a cell Tor mounting thick specimens 
like the piece of shell, you will spin a shellac 
‘then you 


veil sit 
Bnd finaly"apply’ a cireul 
chances are that, 


he surface of the slides, 


‘There is a method, however, of construc 
ing perfect cells ina’ minimum of time. Th 
process consists of placing beneath the cover 
lass a washer whose thickness. sufiient 

‘The 
de of some transparent 
material such as cellulokd, or of an pace 
substance like thin paper. The outside di 
er of the washer {e the same as that of the 
over glass.” In mounting. specimens, simply 
‘ear alittle balsam on the slife, place the 
washer on it, apply more balsam to. the 
‘cavity and upper surface of the washer, i- 
troduce the specimen, and drop the cover 
plas Into place 


AKING the washers is not difficult if 
you have a suitable punch. If you 
have access 10a metal-working lathe, You 
can construct one ina short time, Gther- 
‘wise, you can have a machine shop make ane 
for a few cents. The punch consists of 
feel rod having one end’ turned s0 that two 
Circular cutting edges, concentric. circles, are 
formed. The outer ‘circle is of the same 
diameter as the cover glass. The inner one 
Should be about one-fourth-inch smaller 
diameter, producing a washer having a se 
ton one-eighth-inch wide. For very small 
specimens, the central hole can be smaller. 
Cutting’ edges of the punch should be as 
sharp as possible. There fs no need to harden 
the tool, ss it (Continued om poge 49) 
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WONDERS OF THE SEA 
THROUGH A MICROSCOPE 
(Continued jrom page 88) 


seems to stand up well without special treat- 
ment. Use drill rod or tool steel for the 
material “After the lathe work is finished, 
dill a small hole 20 that it rans at an anle 
from a. point between the two cutting edzes 
toa point in the side of the tool an inch oF 
0 from the end. Into this introduce mail 
‘with a rounded point. This arrangement is 
hecesary in order to remove the rings that 
Irequently’ become 

the cutters. “Am alterna 
the cavity between the 
resilient. rubber which expands after 
hhammer blow and expels the washer. 


LD photographic film from which the 
‘emulsion has been removed by soakins 
in a ‘hyurochloric-acid solution, sheet. celli- 
{oad such as that sold for automobile curtains, 
heavy. paper, and similar materials can be 
used for the washers. You can cut. 3 hun: 
‘dred of them In a short time. Use, if pots 
bie stock of several thickresses, for different 
sae specimens. In eulting, simply. place the 
Stock on a block of hardwood, set the punch 
fon it, and strike the head with a hammer 
‘Vou will find that the use. of pre-cut 
tings will give a professional appearance 0 
our work. You ean 
Of asphalt varnish ify 
fut similar Washers, sh 
over lass fe I, gummed. pa 
‘and paste them over the ‘cover sas ed 
the balsam has set’ thoroue 


you will find that dust quickly collects. on 
Your microscope and other equipment i 

the open for a time, One of 
ous enemies of microscope 


jars are employed for covering microscopes 
‘when not in wie, 


BELL jar, you will dicover if you set 
ut to purchase ene, costs money. How 
ever, there Is a way in which you ean make 

cable one, ata trifling cost, 
From a drug store obtain 4 glas jug or 
For most amateur microscopes, a 
Select one that 
The next 


bottle 
re-eallon size is sulicient 
is made of clear, uncolored glass. 
tsk is t0 remove the bottom. This ie aC 
cormplished most surely and easily as follows: 


Champ am eficient as cuter to a blak 
of steel oF wood and. adjust i 20° that 
utting wheel will Couch the glass jug at a 
point three-fourths. to one inch fromthe 
Surface on which both the juz and block are 
resting. Rotate the jar, pressing it against 
the cutter wheel so that a line & scribed in 
the glass, You will be wise to wear glover 
ddurins this and subsequent operations 

‘After the cut bas been completed, intro 
duce into the jar a hammer made by bendine 
| one-fourth-inch rod of iron at right anales 
fin inch of so from the end. “Tap the pias 
lightly opposite the cut, cootinuing around 
the jar until the line bas broken completely 
throuzh. ‘The bottom will drop off cleanly 

‘With a fle wet with turpentine in which 
some camphor has been disalved, you can 
Femove the sharp slase eds as easily as if 
they were made of brass. Finally bind the | 
cut edge with one of two layers of adhesive 
tape, insert a cork into the opening at the 
top, and your bell jar is complete. The 
taped edge, besides being more attractive 
than the somewhat ragsed glass, is dust- 
broof and prevents damae to the microscope | 
Hthe jar accidently strikes it 


al 
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“THERE'S ONE MAN non, sone i on 


depart slighty Irom our courie of 

, 9 printing in these ‘columns tre se 
WE'RE GOING TO KEEP foe Mbmilted by on real 
crs. The biographical sketch below 


a —_ 
hhas, wwe believe, suficient inspira- : actors 
tional value for’ all young men to | fetaetecarasscin potas 


justify its appearance here. It is the 
Story of a mon who started with no 
more equipment in life then the av- 
erage American citizen and who now, 
at an incredibly young age, has 
risen to tremendous prominence in 
the business world. 
. . 

FROM AUTO TINKERER, 

TO BATTLESHIP BUILDER 


sole interest 
‘seemed to cor 
tinkering and fuss- 
ing with old cars 
drove out of a deal- 
cers yard in a bat- 


behind the wheel of 
a shiny maroon 
speedster. He had 
fixed up the old wreck, made a couple of 
shrewd. swaps and emerged with a car 
worth $750. 

Errett Lobban Cord didn’t stop there: 
His love of cars kept bin constantly on 
the fringe of the automobile world— 
ceven if it was the outermost fringe, such 
as junk yards and second-hand auto lots 
Today, at 38, he is a monarch in the 

jon’ kingdom. In the spac 

has spread his rule ov 


FREE LESSON 


Home Art Craft 


-pataecers ne tas 


Wall Street and emerged v H é, wl 
It all started in the automobile busi- ta ir Wh 
Fin i 
ness, which he entered as many another CERISDDE usta 


Yyourig man does, drifting into it because 
be is to baron cats and to tinker 

them, Cord feb rs ands 
them. He took a job as a salesman in a Learn 
Los Angeles agency. He obtained backing 
for a string of filling, greasing and wash- 
ing stations. 


HILE directing these and making 

them pay, Cord took his first flyer 
in transportation, operating a hauling serv- 
ice for mines in the mountains of Arizona. 
But he found this service as slow in 
profits as it was in actual motion. Back 
to the washing stations he went—io learn 
his first lesson. Trying to expand this 
business too rapidly for its own good, the 
bubble burst and left Cord without own- 
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Secrets of Success 


FROM AUTO TINKERER, 
TO BATTLESHIP BUILDER 


‘Continued from page 90) 


In, 1919, at the age of 25, he arrived 
in Chicago practically broke.’ Forced to 
take the first thing at which he knew he 
could make money, Cord went with the 
‘Moon Auto Agency. “Here he caught on, 
felling cars $0 well that he rose to dis: 
trict manager, then general manager and 
soon he acquired an interest in the busi- 
ness. 

Tn 1924 he was made manager of the 
stowly dying Auburn Company. In two 
years he was president and owner. The 
bankers. who had brought him in to save 
the business were out entirely. 

‘When he came to Auburn he found 
an immediate opportunity to cash in on 
his former experiences with old Fords. 
‘The company was loaded up with a lot 
of obsolete models. He had them re- 
painted, altered them a bit and sold them 
‘Out at firessale ‘This netted the 
company half a million dollars. Debts 
were paid off A year later the market 
was swamped with snappy Auburns at 
then unbelievably low prices. Auburn 
stock soared wildly—and Auburn Motors 
aid a dividend, Into this car had gone 

ideas of weight, power, lines and 
saving their mark on every car 
since then. Lycoming ¥ 
rg and Columbia Axle ea 
growing fold, 

Apparently cramped by the fact tha 
he hada finger in only one form of 
transportation Cord turned to. another 
field, Aviation. And suddenly that bud- 
ding’ industry awoke one day to find that 
Cord controlled the Stimson Aircraft 
Company. He was making and sellin 
planes much cheape i 
tors. He was producing half the aigplanes 
built in this country 


"To ACCOMMODATE this output he 
started the Century Airlines, hoping 
to parallel air routes already in use. B 

here he was stymied. Low as his mai 


carrying rates were, he received no con 
tracts from the Government. He sold out 
to ays, Mr. Cord had 


ven up—apparenth 
Sut not actually, As his price for the 
tury Airlines, American Airways gave 
ima interest in their company which 
was holding more mail contracts haa an 
other line. Then, differing ‘on. company 
polices. Cord went to the mat with the 
president of "Ameriean = Airways—and 
forced gleantie financial batle which 
has: brought hit what ie recognised to 


in 1933 he and his associates gai 
trol of the Checker Cab Manufacturing 
Company and its subsidiaries, giving him 
the ownership of the largest cab fac- 
tory in the country. 

Next in line were the railroads, In 
August, 1933, Cord ought 100,000 shares 
of Kansas City Southern Railway. or 
20ci of the outstanding stock. He could 
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Secrets of Success 


FROM AUTO TINKERER 
TO BATTLESHIP BUILDER 


(Continued from pose 91) 


now take the throttle of his own loco- 
motive, if he so de 

However, he wasn't 
eral months ago he turned 
‘ocean transp 
became ow 


Depariment—a $38,000,000 0 
cruisers and four destroyers! Cord had 
arabbed off the largest slice of the Navy's 
few contracts! 

Tt is impossible to analyze the factors 
which’ make Errett Lobban Cord. the 
lunique success he is—and to hold up that 
success as an object lesson for young | 
men. However, it is clear that his amaz- 
ing career proves that there is no such | 
g as a "closed door” to success and 
advancement in modern busine: 
less of how many contrary 


fout to make his mark in the world. What 
he did have—and still has—is a divi 

desire to reach whatever goal he sets out 
for and an ability for concentrating every 
effort toward that ambition. In that 

rection everyone can learn from Errett 
Lobban Cord—and, as he has demon- 
strated, it is highly profitable to learn, 


Cash Prizes 


HIS department will give 
$5.00 for every true success 
sioty submitted by readers of Pop- 
ular Science Monthly, and which 
is accepted for printing in this 
magazine. 7 
januscripts will be judged on 
the individual merits of the case 
and circumstances involved. Only 
stories in which the author's suc- 
cess, or that of some one known to 
the ‘author, has been gained by 
some method of educational gui 
ance, fitness for the job, or app 
cation to the work will be consid- 
ered. We are not looking for the 
“get-rich-quick” type of story. | 
"Manuscripts must be confined to | 
500 words or less. They must be 
true and, if accepted, authors must 
be prepared to give us signed | 
statements to the effect that they | 
are true. Manuscripts submitted 
and printed become the property 
of this magazine, and we are not 
responsible for the return of re- 
jected stories unless postage is 
Provided for this purpose. Ad- 


dress contributions to Success 
Story Department, Popular 
Science Monthly, 381 4th Avenue, 
New York City. 
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HOW TO STRENGTHEN AN 
OLD ROCKING CHAIR 


WO typical rocking-chair repairs are 

illustrated in the accompanying photo- 
graph. The broken backboard was streasth- 
ned by drilling holes through the lower 
pieces at A to allow slender screws to be 
Griven home. Slow-setting casein glue was 
tued to give plenty of time for drawing the 
joints together with the screws. 


A piece was then fitted to the underside 
fof the slender arms at B to receive two 
Screws, The screw holes in the front of each 
farm were trued to a dean edge: anda plug 
Was fitted in each to match the grain. In 
gluing up these parts, a certain amount of 
{ngenuity’ is required ‘to keep the hand 
screws or clampy from sipping, but it can 
be accomplished. by using. blocks as shown 
and, where necesary, placing one hand 
screw in a position where it will support an 
other —Cuantss A. Kiso, 


DOWEL SERVES AS STAND 
FOR SMALL PICTURES 


A ovtex and easy way to make a small 
framed picture or motto stand up on a desk 
for table is to insert one or two wooden 
slot in the tach, a6 shown, For tery 
small frame, drill a '4-in, hole into the bad 
lose to the’ lower edge in the center and at 
fan angle of shout 10 dee. Insert a piece of 
‘4-in. doweling about 144 in. long. Stand 
the frame uprisht; then lean it backward 
until it rests upon this extension. For larger 
Frames, use two dowels, ove near each lower 
commer —W. L, Favsor: 


SHELLAC MAKES SCUFFED 
RUG LIE FLATTER 


Ty A avs scuffs up at a doorway, clean the 
back ‘of the rug at this spot, coat it with 
shellac, spread a piece of waxed paper on 
the oor, and lay the shellacked rug’ on it 
Weigh the place down with books or a larse 
flat-bottomed pan, such as 3 roaster, filed 
with ‘water. Leave until the gum has har- 
ened, then peel off the waxed paper. The 
‘rug will stay a5 lat as when new~E. S 


(ae fusca 


Do vou have “original ideas” but 
do not know how to see them 
through? Do you have some 
inventions tucked away in your 
brain but hesitate to tackle actual 
execution of them? The world 
wants inventions—and offers 
fortune and fame to those who 
produce them! 

But you must have basic knowl- 
edge upon which to build success- 
ful inventions. And now, through 
this new, thorough and economi- 
cal International Correspondence 
Schools Course of Inventing and 
Patenting, you can acquire—in 
spare time—all the essentials you 
need to become a full-fledged in- 
ventor, provided you already have 
the inclination and the determina- 
tion, If you have these, you can- 
not afford to ignore what this 
course offers you! Mail the cou- 
pon for complete information. 
It's free. 


“The Unierraat University” 
BOX 1672.6, SCRANTO! 
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Seage with main draw curtain cloned. The 
Slot ia" the Boor into take the fostlights 


all material to size as given in the list, start 
work on the base. First lay out the material 
necessary and nail the different pieces together 
to form a frame as shown in the drawings 
After the frame is finished, tack wall board 
about 4 in. thick on the two ends” The wall 
board should be of the smooth, compresed 
fiber type, not plaster board or porous in- 
sulating’ board. ‘Bring Ubese end "pieces up 
ush with the front and bottom edges of the 
frame, but let them project 14 in. above the 
‘and 14 in. at. the rear 
iniplace the front piece of board; 
enough to cover the ends of the W on 
tach end of the base. Fasten the floor down, 
With tacks every 2 in. to keep the wall board 
from warping out of place. Finally the back 
the base is covered with wall board. Each 
jece, when itis cut lo size as listed, should be 
‘marked where it is to go. Tn this way no 
| mistakes Will be made. Picture molding may 
be nailed around the top of base on the front 
| and ends ar shown in the photograph. 
| "the back of the staze 
assembling & frame a® 
with wall board. The two ends are ma! 
iE | inthe same manner, only fn this ‘case the 
all boas exten ove the ont ese 
fn, and the back edge 14 in. as 
‘When the frame forthe front has been com 
pleted; fasten the wall Board into place, making 


sd end, Mit roped shroyeh 


sre that all parts are square; then saw out the 
Stage opening, 28 in. high by 34 in. wide. Sand 
paper the edges smooth. Picture molding may 
elased to frame this opening if desired 

Tn order to set up and take down the stage 
with eas, §4-in-holes should be drilled through 
the bottom edze of the side frames and in the 
frame of the base to match. Set the plecrs So 
their proper positions and drop long nails into 
the holes. At the top, the pieces can be held 
in place with loose pin hinges, or larze mails 
may be dropped through screw eves, a shown. 

“The frame for hanging the scenery is made 
| by scewine sete the thee pices marked 


HOW TO BUILD A MINIATURE STAGE 


(Continued from page sz) 


0, 0%, and P on the drawings. To hold this 
frame’ in place, four small metal hangers. R 
should be prepared as in the sketch, The 
scenery is held in place with wire hooks hang- 
ing from this frame. 

When the staze is finished, paint the entire 
inside with flat black paint ‘in order to stop 
all refections. To finish the outside, paint It 
‘with at paint in any color you desire, One 
Should choose a color that will harmonize with 
the curtains and materials you intend to Use. 
‘The molding around the staze opening may 
bepainted pale old; andi itis to0 bright, tone 
it down by’ brushing on a thin glaze composed 
of burnt Umber and turpentine. Before this 
laze has set, it should be removed from the 
Faiced parts of the trim by wiping with a 
dean cloth. ‘The small amount left on. will 
tope down the go and will give an amsie 


In articles to folloe, Mr. Hicks wll tell hows 
to make the curtain, scenery, and electrical 
‘equipment for this miniature stage 


List of Materials 
WOOD (PREFERABLY WHITE PINE) 


ee 

Me 9 ‘s 

; Hy By 

: s 9 

i em 8 1815 

i i is 

i ma iy 

; H 

i rm 8 u 

i i 

* & a 

i 

1 ; i ways 
FIWER WALL WOARD 

ee 

4 SH dou 


oly 35 
PICTURE MOLDING 
te, 2.fa. whe by 30 in and pe. 2 In 
Uh 34 ia "tor around sae opening 
2 pe, Dine wide by 3? in, and pe 
Up 4s tnfor srouad staye bate, 
and two end, 


MISCELLANEOUS 
4 ay oe pla as (este 
a in a lea 
a mel a 
idee 

pit ac, tp. 
pa at 


8 wie (foe bros), 


shown in dee 


of 
old 


Say ier a 
ae aie it i cate or 
a tenreed We'aa  Sad 


Subscribers are requested to, notify us of 
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How to Cut Bevels 
for Tables with 
Flaring Legs 


MSY home craftsmen at some time 
IM ce other have admired a table oF 
stool with flaring legs but have decided 
that the compound bevels necessary to 
give the legs the desired flare were a step 


exiggerated, as may be seen by studying 
the method of con- 
structing the Colo- 
nial table illus- 


the exception of 

red gum, all of 
these woods were 
commonly used in 
the period during 
which this type of 


‘A popular design for 
an canna! able 


to lay out the legs and 
tum them to shape, The foot rails, which 
are made next, should be cut about 34 
than ‘required to allow the top 

com edges to be beveled so they 


{isthe ilustration ‘onthe following 
B ‘The cuts can be simplified by making a 
special bevel box on the same principle 
ha miter box Lay out the right and 
Tete angles of the legs on both sides of 
the bor as at Band. square. across the 
top edges as at 

taw make accurate cute to. these line. 
Make'a piece about 2'in, wide and 2 ft 
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6 in. long to be placed as indicated at 
D, iis bevel being such that when it is 
in'place the rail will stand at the flare of 
the legs as shown at £. This angle block, 
which should be cut and planed very 
carefully, also may be used in cutting the 
foot 

Tt is obvious that if each rail is held in 
the box against piece D and sawed 
accurately as guided by the cuis B, the 
cut will have the correct bevels. 

Tt is easier to keep the face of each 
rail and of its adjoining legs dush and 
straight across than lo recess the rails. 
Place the legs face down on a flat surface 


and fit the rail, face side down, against 
the same surface. If the leg and rail do 
not fit, a fine shaving or two may be 

from the side of the leg or from the 
rail. In the latter case, be sure 
that the bevel of the rail is not changed. 

Tn antique tables of this type, mortise 
and tenon joints were used, but for the 
sake of simplicity dowel joints may be 
substituted, Four }4-in. dowels should 
be fitted in each joint of the top rails, 
and two in the foot rails. Make sure that 
the holes in each rail are bored parallel 
to the face and edges of the rail as at F 
in the assembly drawing, and that each 
hhole in the leg is bored parallel to the 
face and s0 as to conform to the flare as 
at G. This insures the straightness of the 
dowel holes. 

‘Smooth the rails and assemble two pairs 
of legs with their corresponding rails, 
taking care that the rail and leg faces 
are in the correct relation to each other, 
When the glue has thoroughly hardened, 
fit the other rails in the other sides of 
the legs by the same method, and repeat 
the gluing process. The top of each leg 
should be cut down to conform to its 
adjoining top rails, and the top made, 
fitted, and fastened with dowels set 
into the rails and the top or with screws 
as at H. 

Remove blemishes and superfluous glue 
and smooth and sandpaper all_ surfaces 
to make ready for finishing. The table 
may be finished in the natural wood 
repeated clings or given three coats of 
orange shellac. If preferred, the wood 
may be stained, given three coats of 
thin shellac, each rubbed with 4/0 sand- 
Paper, and’ then polished with wax to 
obtain a finish—C. A. K. 
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AUTOMOBILE TRADITIONS CHALLENGED 


(Continued. 


pressure was in the neighborhood of 5,000 per- 
ent greater than it was at forty miles an hour 
Each additional mile of speed above forty is 
twice as hard to get as the preceding one be- 
‘use wind pressure increases with the square 


fof the speed, 
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winner of this aviation classic in 1018 traveled 
Sisty. miles-an hour. To. 1931, the: winner 
touched 340 miles an hour, Had there been 


ho advance in streamlining during the inter. 
‘ening years, aeronautical authorities eae 
Inte, the engine required to drive the first 
machine at the speed of the second would 
have had to. have 20200 horepower. "As a 
matter of fic the 1931 seaplane carried an 
ftgine of 2360 horsepower, approximately 
Gne-thirteenth the former figure. Streamline 
{ng and aerodynamic advance accounted for 
the difference. 


ALTLOW spect unde forty mi 
‘wind reakeance sot 0 important 
the average Righway speed, within 
roads and beige cars i now placed 
Ines an hour, By 1940, ts expected to be 
fixty-four miles an hour 
Gnseueny in Fach boar, on 
ovine Rrounds, in university” workroom, 
enti, motorcar makers, and body bull 
fen have ben busy grappling with the prob 
fems of streamlining. In tert studies they 
have ined curious instruments ‘and. spedal 
Spparatus, They have driven at high speed 
Stun cars studded with pitot tubes which 
Tecorded ait pressures at ilerent points on 
the body. They added lines of brillant dye 
{o' streams of water passing “over wooden 
modesto learn the points of most disturbance. 
‘They have placed full-sized machines on “oll 
ing carpets” which showed. the horsepower 
requlted to cary the cars over the ground 
‘when the wind peessure was il 

In fac may laoraorc worked out 
specal equipment of thet owa. ‘Atthe Uni 
Yesity of Alichigan, for example, “Mating 
tnvelope” trucks tmachincs with special bodies 
balanced so they moved on the chasis wea 
trind resistance forced. them back. recorded 
iread-on pressures under road conditions. 


an hour, 
‘But 


ym pose 15) 


‘Supplementing this research work have been 
‘numerous experimental cars embodying ultra~ 
streamlining. In England, the curious steel 
breil built by Sie Dennis Burney” scooted 

yng the roads at surprising speeds. In 
‘America, the Dymaxion of W. Starling Burgess, 
the Dream Caf, exhibited at a recent Detroit 
show, and the Arrow Plane of Lyman Voelpe, 
hhave all pointed the way to the future. 

‘Because automobiles run close to the ground 
instead of ying through the air, compromises 
and. modifications of the ideal teardrop 
Streamline shape are necessary. No one knows, 
exactly haw the ultimate strained car will 
fook. 


THAT it may cary fing a the rea he an 
airplane, i indicated by tests ed, 
sot long ano, by the U, S, Bureau of Stand? 
ards, in Washington, D.C.” Fully streamlined 
‘ars, their wind tunnel experiments revealed, 
have a tendency to turn Under certain wind 
conditions. Thus side winds might produce 
forges eusing the car (0 skid” Vert fn, 
sch as are used on ultra-speed machines, may 
solve the dificulty 

‘Another problem, however, awaits the de- 
signers of streamlined cars, ‘The curve of the 
ut’ top ating in the manner of the upper 
Surface of an airplane’ wing, may provide 
Sufficient Hit to 
the wheels. Si 
machine, for example, developed an estimated 
Iift of $00 pounds when its speed reached a 


‘wider front will enable three people to sit 
comfortably in the forward seat.” The curving 
body, replacing the straight lines of present 
cars, cuts out blind spots and increases Vis 

‘as much as twenty Tn the 


lity to the rear 
Closely connected ‘with the strearal 
periments, have been recent investigations 13- 
to the riding quality of motor cars. Using 
original apparatue—three directional acceler= 
fometers, steadiness meters, and vibrating 
platforms and seats—workers at Purdue Uni- 
versity, Ind. under the direction of Professors 
HLM. Jackiin and G. J. Liddell, have ana- 
lyzed Hiding comfort and the ellecis of vehicle 
vibration upon human beines 


RECENT announcement of great im- 

portance in connection with increased 
riding comfort is the introduction on several 
makes of cars of independently mounted front 
‘wheels. In the cars Of one manulacture, by 
‘liminating the front axle and attaching each 
front wheel directly to the chassis by means 
of its own spring, the wheels are permitted 
to rise and fall independently of each other 
and thus absorb road shock without trane- 
Imitting it to other parts of the frame. The 
pion In automobile circles. is 


lined: machines, there will be more. power 
available at any speed for acceleration and bill 
climbing. Since the body curves farther out 
to the sides, i will be roomier and the win- 
dows will provide better vision, "And, since 
Smaller engines. will be sufficient to’ reach 
sbgds tha require lrze-horsepower motors 
today; rasoline consumption will be greatly 
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much hope for me. hed only 
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Then I discovered Dynamic Tension. 
Ie'gave me the body that twice won 
the'title, “The World's Most Perfect 

Developed Man," Now 1 make you thi 
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you PROOF in just 7 days that my 
Same method can take you over into ® 
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IF I WERE GETTING A PATENT... 


tinued 


times with a sledschammer, and the door 
fell opent 

“The inventor had concentrated all his at= 
tention upon making a safe proof against 
‘explosives and burglars tool. As a. result, 
the internal locking mechanism was defective 
‘consisting of a worm gear and wedge-shaped 
bolts. The jarring of the hammer-strokes 
hhad made the wedges slip back, allowing the 
door to fall open. Purchasers of the sales 
all over the country were ina The 
company. had to spend thousands of dol- 
lags sending experts around to insert a sim- 
pile device in the locking. mechanism which 
‘would prevent vibration. from moving the 
bolts back—a thing the designer should have 
done in the first place. In the end, this slip 
fof the inventor wrecked: the concern, 


BULLDING & working model of your in 
vention and testing’ it in various. ways 
will often help you iron bugs out of your 

ovation before you app, for a pate 


mediately for a patent. So, the fourth thing 
T would do if I were getting a patent woul 
bbe'to reduce my" idea to practice as s00n as 
pogsble 

‘Near the beginning of the present cen- 


tury, an odd genius was traveling around the 
middle west digging wells with a special ap- 
paratus he had patented. It enabled him to 
brick the sides from the top down instest 
of from the bottom up. It was a coll 
pte with a center opening through ‘which 
the earth was removed. It was lowered little 
by little, and then folded up. like 

ht when the bottom of the well w 


‘of an idea for an improved chisel. The or- 
‘inary inventor would have applic! at once 
for a patent. Instead, be started making 
mavlels and asding every innovation oF varia 
tion he could think of to his otiinal idea, 
In the end, when he filed his application, i 
covered sixteen diferent forms of his in- 
vention, thus protecting him from having 
some other inventor get out a patent upon 


hrouh the patent ofice. The fact that he 
keep working om his idea showed he was not 
Jacking im alience 

‘cording t9 patent to, if your idea is 
sot published ina paper of magazine and is 
fot placed in puble tse, you can spend a 
litesime improving your ides, althoush you 
fu the chanee of someone cle thinking of 
{ti the meantime. Tut, ifthe Hea is wed 
in public ‘or published, jou must file your 
pplication within two years 

"An unusual case hinged on this cause 
some eam ago In New Jone, a inventor 
dieveloped an improved ping block am lid 
Some on a peivate toll Ueda” Six ears le 
ire applied fora patent. In subsequent 
tion it as contended that the blocks. Bad 
been in public use for more than two years 
Rut the inventor contended that they" were 
im experimental, not tn public, use; that they 
could be tested property onl under actual 
trafic conditions’ and. that’ i required the 
fall sis years to. find out if they. were su 
Peto the ordinary blk. Tn the ed the 
Enited States Supreme Court held his pat 


ent 
OY, THE pits, aad: T remember 2 ase 

‘which similar’ plea was upset un 
expectedly. A client of mine was sued for 
infriazement by the inventor of an improved 
Steel froz for railroad tracks Investigation 
revealed that eactly two sears and seven 
months Uefore the inventor had filed his 
Application, he had sent one of the frogs 


for test. The 
‘whole case, which involved a large amount 
of money, ‘hunz upon whether it required 
Seven months or not to test the device, 1 
called the expert who had been in charge 
‘of the tests for the railroad to the stand, ‘He 


Street Station in Philadephia, 
Here train a mite panel over dt and the 
cine sid two weeks was ample time {0 
test the merits of the {tog On this teste 
‘omy the inventor lst hee, 

Every patent application coms of 130 
part: the description. andthe sims, The 
Seserption deseribes the invention and tls 
how Kt works: "The claims tell what is ew 
About it ‘The claims are the heart ot the 

nt. “They tll the sory of the inven- 
om and’ afake out the boundaries beyond 
sci Sur patent eyo Ee tu ate 
tian, Consequently, attention should he riven 
‘to the claims. i 
ra ims ae to boul the cout ae 

jy to decide against the patent; 
hte too narmow, sou hse the protection 
which 'you are eae. 


FOR instance, some years ago, an inventor 
obtained a patent upan a wire dootmat, 
Soom afterwards, a manufacturer began put~ 
ting’on the market a: mat that was an almost 
‘exact duplicate, The inventor sued. for 

{ringement. In court, the defendant. point 
‘out thatthe claims of the patent stated that 
the mat sas made “of warp and wool Witt, 
the warp. wires overlying the wool wires.” 
He had simply reversed the process, putting 
the bottom wires on top and the top wires 
fon the bottom, and had thus stayed outside 
the boundaries of the patent, ‘The claims 
should have been worded “of Wrap and woot 
‘wires, one set on top of the other,” without 
saying whieh, 

In the descition, you give ne prefered 
way of doing or constructing the thing you 
have invented; inthe claims, you include 
alternate as lta, Thus, you may sa that 
Something is attached with a screw in, your 
description, but in your claims you shoud 
Word the statement’ so you can use a nail 
ora bolt as. well 

‘The best patent of all is one covering a 
new, simple invention, ‘But, usta 


‘Such ground for rejecting an application — 
lack of invention —is the easiest for the ex 
aminer 10 make and the hardest for the in- 
Yentor to combat. Yet, often. the first official 
letter from the Patent Office says the sub- 
‘mitted invention isn't an invention al 
Tn conclusion, then: If T were getting a 
patent— 
T would try to avoid the Six Slips of the 
Inexperienced Inventor by not being in too 
reat a hurry when the search ie made; by 
‘dating’ and having witnessed all motes and 
drawings as soon ae posible; by going over 
all drawings for changes or errors; by check- 
ing over carefully all the claims;’ by redue- 
idea to practice as soon a8 Twas 
‘and finally, by refusing to give up the 
first time an examiner slated there was noth- 
ing_new in my invention. 
ity years’ connection with inventors and 
the Patent Office has shown me thit avoid 
ng these half dozen common errors means 
‘voiding much af the grief that beginners 
meet in their first encounter with the pat 
cent la 
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CRACKED GAS FOR THE 

MODERN MOTORS 
(Continued from page 55, 

fignates anti-knocking qualities. They get it 

by comparing’ the running qualities of the 

gasoline with some Known gasoline. A gaso- 

{ine with'a high octane rating will run under 

high pressure without knocking 


'S GUS talked, he ambled toward the re- 


Donald to follow his. 
In here along this same 
led the way to,one comer of the shop. 

“You know Dave Clemons? Well, this is 
his ear, Brought it in here the other day to 
let me give the radiator the once over. Dur- 
Ing the conversation he happened to mention 
that his favorite brand of gas wasn’t giving 
hhim the service It used to, Claimed. it 
Knocked 

“T suggested carbon. But he told me that 
he'd just had it cleaned, ‘That gave me a 
Ihunch and I examined the gasket between 
the cylinder head and the block, 

“My guess was right. The serviceman who 


Inch at the most—Increased the compression 
‘enough to. make ‘regular’ gas knock. With 
the ‘premium’ stuff, It works fine. 

“Something Uke’ the mistake T made a 
couple of years a 
4s the two men strolled back to the 
folic, “Tn putting in a new gas Tine, 1g It 
too close to the exhaust and every’ hot day 
the motor would die. Had me puzzled uot 
fome one told me about. vapor lock and T 
realized that when the motor reached a cer- 
tain temperature, the gas boiled and the bub- 
bles choked off the supply.” 

“Gasoline companies have licked that prob; 
Jem and they've licked winter starting, too; 

ined “Gus "Now ‘they. regulate thelr 

ines so. they perform well under almost 
Any’ natural, temperatures.” Sometimes. they 
Speak of this feature as ‘climatic control 
GF course, the automobile companies have 
done their share, too, by designing the fuel 
supply more careflly 

EWell, the thing that gets me," confessed 
MacDonald, “is how the average car owner 

‘supposed to know just what brand of faso- 
Hine it best for his cat?™ 

fedoean't have to know," concluded Gus. 

‘Knock and gas mileage will soon tell him 
whieh is the best. Obviously, no one gaso- 
Tine. will_meet the needs of all cars under all 
conditions. Be your own experimenter. ‘Try 
Several tanks of each of the good grade gaso- 
lines, both the regular and the premium. Tf 
youl continue to use the one that gives You 
the smoothest, quietest, and peppiest_per- 
formanee, you can forget about octane rat- 
{ngs and ‘compression ratios.” 


INCREASE IN SUNSPOTS 
WOULD KILL WORLD 

Ie a super-crimina wished to wipe out the 
arth; tlhe would have to-do, aevording to 
De, RM. Langer, of the California Testi- 
tute of Technology, would be to. cover the 
face of the sun with sunspots, The resulting 
increase. in" activity ‘on our solar furnace 
Would raise the temperature on the eaeth un- 
{il ite ‘would be imposible and our planet 
would become. se dead as the moot. It 
Thermometers Unroughout the worl, over 
4 period of a year, indicated an average in- 
ease of only tem degrees, Dr. Langer points 
fut, the rareaction ‘of the air around. the 
arth would reduce the oxygen content, be- 
fow the point at which life © posable The 
chance of this ever occuring f remBte. 
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Patent Your Ideas 
This Free Book Shows How 


‘OUR idea for a practical article 
or an improvement upon an 
ld one should be patented NOW. 
Frequently many of the thousands 
of applications filed in the U. S. 
Patent Office each year are for 
the same or almost the same idea, 
In such a case, the burden of 
roof rests with the last applica- 
tion filed. Sometimes a delay of 
even a few days in filing the ap- 
plication means the total loss of 
the patent. Lose NO TIME. 


‘The entire time of 
experienced organization is de- 
voted exclusively to patent and 
trade-mark cases. We know the rules and require- 
ments of the Patent Office, We understand the 
technicalities of Patent Law. We can proceed in 
the quickest and safest ways in preparing an ap- 
plication for patent covering your idea. 


The book shown here contains valuable informa- 
tion that every inventor should know. It tells you 
just how to go about obtaining a patent for your 
idea. With the booklet I will send you my “Record 
of Invention” form on which you may sketch your 
idea and establish its date before a witness, If a 
dispute arises this will be valuable to you. Send 
the coupon TODAY! You will receive ihe FREE 
book, the “Record of Invention” Form, and full 
information regarding costs. 


Strict Secrecy Preserved 


All communications, sketches, etc, are held 
strictest confidence and protected by steel files. 
Your idea will be in trustworthy hands, T 
have the highest references. It is probable 
that I can help you. Send the Coupon AT 


ONCE. jal 
Personal CLARENCE A. O'BRIEN 
Service Wis OLSTERED PATENT ATTORN: 


‘BET Ae Building 


‘Your case will be han- a 
dled by a specialist se- TON. D.<~ 
lected for knowledge 

and experience in cer- 
tain lines of inventions. 
His personal attention 
will be given to your 
idea. 


Please send at once your FREE book, “How to Ob- 
tain a Patent™ and your “Record of Invention” 
jout any cost or obligation om my part. 
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Tell you how and help you make the 
sale, Free particulars, (Copyrighted) 
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NEW DISCOVERIES SHOW ELECTRICITY 
GOVERNS OUR LIVES 
(Continued from pose 1 


studied by S. D. Flora, State Meterorolorist 
‘of Kansas. During dry seasons, be found, 
they cause severe damage to ‘wheat and 
cther ‘grains, leaving long brown streaks 
Seross the fei, 

‘But the greatest single factor in the war 
for the production of tons i the radioactive 
‘materials in the earth. They account for 
about one half of the ionization of the air 
Such matter is widely distributed, producing 
fons’ in the pores of the earth from which 
they are withdrawn by the soils respiration, 


GAINST these. forces are arrayed tw 
{reat enemies that continually consume oF 
roy the ions. thus formed. One is a 
recombination of positive and negative tons 
into atoms or molecules. The ‘other is the 
attachment of the ions to metal or liguid 

at old them as fics are held’ on 


cosmic battle has 
greater personal significance than, until re- 
ently, we suspected. The latest tests have 
Shown that’ the staie of our health and 
Spirits is closely linked to electricity in the 
alr, Some mornings, for example, we eet up 
feeling exhlirated; other ‘mornings we ect 
up feeling depressed. “The difference, say 
‘experts in atmospheric electricity, 1s largely 

1 difference of fons in the alt 
As this is written, a. ten-room house in 
Schenectady, N. V., is the scene of an ex 
periment that may" have far-reaching ‘con- 
Sequences. General Electric ensincers are 
feting mew (9p oae-codioning a 
is that controls the elecricty. inthe 
Sivas well asthe temperature ad tumidlty, 
Special’ mechanisms, designed by Dr. Lewis 
R Koller of the General Electric Research 
Laboratory, count and govern the number 
of electrified ‘particles in the air while care 
ds show the ellect upon the occu 

the laboratory-home. 
"The ‘outcome of these experiments may 
throw light upon’ puzzle that baled eas: 


12 school was equipped with ‘elaborate ap- 


aries tat wae warm and huni 
ed the air, Contracted more co 
tan before? The answer to the dd 


electrical particles inthe 

"That such s difference docs affect the hu- 
man system has been proved definitely by 
4 series of fascinating’ experiments earsied 
fon by Prof. F. Dessauet, of the University 
of Frankfort, Germany. 

‘Among the Alps of Switzerland, a cu 
‘ous thing has been noticed. On certain peaks, 
‘mountain sicknes, eating fever, headaches, 
fand nausea which lasted for day, was com- 
mon. On other peaks, equally high, it was 
Fare. The oaly diference that scientists could 
Glscover’ inthe two. locations was. in. the 
‘amount of electricity in the atmosphere. 


'HIS started Dessauer on his study of the 
effect of atmospheric electricity upon the 
Juuman body. He’ designed a curious. ion 
incubator thai would Sil a room or acon 
iner with air that carried any. given quan 
tity’ of electrified particles. Whetber these 
ms were positive or nesative, he found, 
‘made’all the difference in the world. 

Positive ions, the researches demonstrated, 
produce fatigue, dizziness, headaches, 2 roa 
fog in the ears, and ‘sometimes nausea 
Nezative ions, on the other hand, produce 
8 feeling of exhilaration. 

Prof. Dessauer bas applied these findines 
to the treatment of various diseases with 
Fematkable success. He reports it has proved 
cective in asthma, rheumatism, high’ blood 


pressure, bronchitis, and arterial trouble. 
Tn a study. of 200 cases. of high blood 
pressure, the records show eighty, percent of 
the patients benclited. trom inhaling. ionized 
air, the treatment extending over a period 
Of several weeks. In cases of rheumatism, 
the electrified-air treatment "was also. fol: 
lowed by definite improvement. 
Incidentally, the studies revealed a, scien- 
tific basis for ‘the twinges of rheumatic pain 
which foretell the coming of a storm, Just 
before a thunder shower, the scientist ‘i= 
covered, there is an unusual amount. of 
Dpostive electricity in the air near the ground. 
Desauer's apparatus pours as many a8 
20,900,000 ions into a cubic. centimeter of 
air, concentration exceeding’ that found 
anywhere tn nature. One of these ton n= 
ferators, driving a current of air over a 
block ‘of heated magnesium ‘exide encircled 
bby a metal collar charged with a. 6,000-volt 
current, has. been ‘installed in the Beth 
Israel Hospital, in New York City. Under 
the direction of Dr. William Bierman, Head 
fof the Department of Physical” ‘Therapy, 
Promising results have been obtained, "An: 
‘other Dessaver apparatus is in use at the 
University of Wisconsin, at Madison. 
‘At Harvard University, 1 
of the 
Carrying on a series of research 
same line. He has found that in-summer, 
ative fons have a cooling effect upon the 
body, He has also. run across a scientific 
purale that has not yet been solved, 


NAS pty r00m, he found, the fon con- 
{ent is about the same as that out-of-doors, 
But the moment people enter the room, the 
count drops. and remains ata lower, vel 
Until 'they leave, swhen ie climbs back to its 
former ‘postion: This. cannot ‘be. accounted 
for’ by ‘saying the Tons are absorbed in 
rating Brun the ‘sown fat taken 
into the lungs fs small in proportion to that 
Contained inthe room. 

‘Where do the ions eo? What makes them 
agape and what aes them cme back? 
Students of electricity are sceking the answers, 

‘The further science plumbs this myater 
the closer the Tink {it finds between 
and ‘ckecricty. ‘The famous ‘Cleveland, 0, 
sureeon, Dr. George W. Crile, sums up hit 
‘discoveries in the ‘words: "Eketricity 
the flame of life burning in the cell” Dr 
Charles H. Mayo, one of the Hoted surgical 
brothers of Rochester, Minn, adds that 
minute electrical charges are vital to. the 
Tunctioning, of the brain 
burne, of Syracuse University, 
cently told a meeting of the American) As- 
Socation for the. Advancement ofS 
that recent researches have Ted him to be- 
lieve that learning is process of arranging 
into. different patterns ‘the font that "are 
found in the nerve fibers of the brain, 

From Russa comes news of sensational 
application “of fons. to" the work of food 
production, “The "Soviet government has 
Awarded & $5,000 bonus to the ‘Moscow 
Scientist, Dr. ML. Chizevitsky, for his. die 
Covery that ions can be employed to stimt- 
late the growing of poultry. He found that 
hen nevative ions were added tothe ait 
in the coops, the poultry showed remarkable 
progress, rapidly increasing in weight, 
Strength, and. agility, ‘The experiments were 
ferried on with 1,000 chickens. Av a result, 
fonized air fs being applied to experiments 
‘with larger farm animals, a special labora: 
tory havine been turned over to the scientist 
by the government 

‘Plants as well as animals, other tests have 


shown, respond (Coutinued on page 01, 
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NEW DISCOVERIES SHOW 


ELECTRICITY GOVERNS 
OUR LIVES 
(Continued from pase 100) 


to cletricity actine in the air. When the 
Italian scientist, Dr. M. Mezadrol, carried on 
his experiment! with bhigh-frequeney electric 
‘waves at Bologna, he found that onions sub= 
jected (o the wave for thirky minutes a day 
matured fully ten days ahead of normal. Seeds, 
Bombarded by’ the electric waves, often 
showed altered characteristics of heredity 
When they sprouted. In other tests, this sclen- 
Uist found that he could speed up the activity 
of silk-worms by placing them in the path of 
ttwo-meter radio waves. 

As sient fel thee way into this mys- 
terious realm of high-frequency. waves, they 
fare mecling unexpected and. bizarre experi- 
fences. At the General, Electric laboratory, 
when Dr, Willis R. Whitney carried on re 
ent experiments, he saw. mice lose their 
fails and hibernating flies revive under the 
magic power of the short waves, 


HIE, mouse was subjected to increasingly 

high-field intensities, which caused ts 
body’ temperature to rise.” In the end, without 
Any apparent discomfort to the rodent its tall, 
shriveled. up and dropped away! In another 
test, fruit’ Mies hibernated. ina glass tube 
When zero blasts passed over it. Then, with 
the freezing air sul blowing over them, they 
‘were brought to activity simply. by turning 
nthe short radio waves, "These warmed 
them internally, They had become their own 
heating staves-and ‘were comfortable in spite 
fof the Intense cold around. them! 

Such revelations have made people wonder 
what effect the constant bombardment of 
radio waves will have on the human system, 
What ‘will ft'do (o us seventy ‘years hence? 
Only: within ‘the. past dozen "years, have 
high-frequency sets been in operation. Now 
the trend is delinitely. toward. short-wave 
transmission, Such electric waves, most po- 
{ent of all In their effet upon muscles, nerves, 
tnd brains, are rapidly increasing in number 
Sensational predictions have been male but 
yet the evidence in thee support incon 
‘hus, 

Tmagine cracking an esx on a plate and 
Jeaving it in the open aie for a month wit 
‘Out having it spoil oF develop the least odor 


‘That fs the feat reported from Soest, Holland, 
where the scientist, Robert Pape, ‘has been 
experimenting with’ the electric presentation 
‘of foodstulls. The perishable produce. is 
placed. in an electromagnetic field. Applied 
Ina certain manner, the Dutch, worker re~ 
Ports, this Is effective in preventing decay. 


cation, in Canada, research workers prepared 
‘pecially wired incubators in which the eas 
Were placed in different positions between 
hegatively and positively” charged plates 
‘These egrs hatched in curious fashion. A 
control group, which has not been subjected 
{othe “electrical influence, hatched fist, 
‘Thirty-sie hours later, the esas which had 
been ‘placed at right angles to the plates 
broke open and fully ‘five days late ‘came 
those which were laid parallel to the plates, 
Why ithe 'diterenc in postion othe 

‘elation to the electric plates delay 
the hatching? Nobody Knows. ‘The scientists 
fare, trying 10 find out. 

‘Passing over the earth, unfelt except by 
delicate instruments, are lines. of magnetic 
force flowing between the north, magnetic 
ppole, located far inland on the edge of the 
polar ocean, and the south magnetic pole, 
Fring a thousand miles north of the South 
Pole-on the high, | (Cantinued om page 103, 
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NEW DISCOVERIES SHOW ELECTRICITY 
GOVERNS OUR LIVES 


‘Continw 


ice-covered plateau at the lower ub of the 
Earth. These lines of force, running through 
the air and in the ground, shift according to 
litle-understood laws. For twenty: vears, the 
Carnegie, a ship without a nail or bit of steel 


Gn bokek abe te bes patictag te oe 
these magnetic lines, a. phenomenon closely 
Hinked to electricity In the air. In 1920, this 
vessel, the only one of its kind, was destroyed 
ina gasoline explosion in western Samoa. 

Tt 'is now known that ‘magnetism, lee~ 


fn. some mysterious way. When a. volcano 
erupts, for instance, ‘which 
are far out of range of the earth vibrations 


fre shaken ‘with magnetic tremors Again 
After an eruption, when the liva is cooling, 
it becomes masnetized eter pastively ot 
neeatively according to the direct 

farth’s magnetic field at the time. By a 
ing old lava beds, Dr. A. J. Fleming, of 
Camesie Institution, sussesis, scientists may 
be able to learn new facts about the maz- 
netic history’ of the earth. 


HE latest method of forecasting earth- 

‘quakes, which i being tried in Chile where 
small quakes occur almost weekly, employs. 
‘disturbances fm the earth's magnetism as a 
sian of an approaching tremor. At the Salto 
Weather Observatory. in that country, it was 
noted that severe quakes were always pre 
ceded by" magnetic storms in the region, 
Sensitive instruments at the observatory now 
register minute-to-minute variations in te- 
festrial_ magnetism and, on. these. records, 
arthquake predictions are being broadcast 
With the regular weather reports. 

Tn the eastern part of the United States, 
fone of the most curious Uses of electricity in 
the air was recently reported. Mushroom 
serowers found that after an electrical storm 
the funei grew most rapidly, Ozone in the 

i, a product of lightning flashes, was be- 
Tieved to be the cause. So mow, when they 


‘want to hurry their crops for market, they 
Tom on machines which ‘diacharge "staie 
Sectrcty into the air and produce conde 
‘tions similar to those that follow lightning. 

‘That Ughining may descend irom “the 
heavens {0 the earth along s path prepared 
by cosmic rays is the suggestion of John 
hatter, 2 Stockholm, Swelen, pyitt, 
According to his theory, which was recent 
presented in a Brith sentie Journaly the 
Fas lone the ai along the irezular path, 
the dctried particles acting as ferry-boats 
to carry the bait across the Ea 

‘Sach ashes trom the aka some 100,- 
000,00 tons of nitro tothe ach 
Year, K. B. McEachron, Hehtning engncet 
3 the Genres Company ee 
in pasing through the alr, which iy approx 
Imaley” fourth ‘nitoptns the dachanses 
fin the ground laree quantities of this 
‘Semical so ial to plane growth, 


IR a number of years, science has, re= 
sive shepsialy tales of Tightning ‘hat 
rolled out of the sky In. balls. A few weeks 
‘a0, however, two scientists in Nebraska not 
‘only, witnessed such a display. but obtained 
excellent photographs of i, They are. Prot. 
Jensen, of Nebraska Wesleyan Univer: 
Jncoln, and. George Raveling, U. 8. 
Weather Bureau observer in the sime state, 
Both saw the ball lightning during violent 
storms that were almost tornadoes. Accor 
ing to Raveling's description, a fiery stream 
yured from the sides of 4 boiling, dust~ 
‘loud, like water pouring from a sieve, 
breaking into spheres of irregular shape as 


i descended 

In ity various forms, electricity, drifting 
‘or ‘working in the air around us, is rapidly 
assuming a more important place in science’s 
picture of nature. Spectacular advances have 
been made recently" in its study. It still re= 
mains, however, a realm of infinite pos 
sibilities and many mysteries, 


ELECTROPLATING IN YOUR OWN 
LABORATORY 


(Con 


the batteryless method. 

"Novel coatings of cobalt can be given cop- 
per and brass surfaces with a solution made 
‘of ten grams each of cobalt sulphate and am- 
‘onium chloride dissolved in SOO cubic centi- 
meters of water, 

"To copper plate iron by this inzenious 
method place the iron articles in the zine 
Baaket and immere them ia soltion com 
prised of seventy gram of cream of tartar, 
Ewrenty-five grams of sodium  hydraxide, 
sighteen grams of copper sulphate, and 500 
‘bie centimeters of water. In making up the 
Solution, dissolve the cream of tartar in one 
thind of the (hot) water and the sodium hy 
rosie in anoter tied. “The powdered op 
per sulphate Is. dis in the remaining 
‘One third and the three solutions mised. 

‘Objects af brass ad coppe can be cacaiary 
plated by a simple rubbing-on process 
Sets a aditened wih a ition eee Oy 
fdisalving one gram of cadmium chloride in 
twenty cuble centimeters of water, dipped in 
Zine’ dust (finely powdered ine), and then 
rubbed on the surface ta be plated. In this 
Particular ease, the powdered zine takes the 
place of the zine basket or tray. 


tinned from page 49) 


If you have no scales that ean be used for 
measuring out these chemicals, you ean obtala 
the approximate weights bs fering, that a 
Jevel teaspoon of any. powdered substance 
‘eighs roushly about four grams.” For the 
‘Volume measurement, an average water glass 
‘can be considered as containing approximately 
180 cubic centimeters and one ounce (Auld) as 
being equal to titty cuble centimeters, 

Tn plating without a battery, the solutions 
an be used again and again. "However, the 
Zine basket or tray must be cleaned after every 
Period of use to keep it free of the whitish 
Coating that tends to form. To get the most 
‘out of the solutions be sure to turn the articles 
Deine plated now and then during the plating 
proces. 
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FACTS ABOUT WATER 
NOW SAVE MILLIONS 


(Continued from pase 35) 


they placed in trenches that bounded the sides 
‘of a paved rectangle, upon which was a travel 
ling derrick equipped with a weighing appa- 
ratus, ‘The trees were lifted and weighed, the 
Soil was irrigated to field capacity, and the 
‘Weights were again taken. “The soil surfaces 
‘Were then covered over to prevent any evapo- 
tation whatever, and, the trees were per~ 
mitted to function as though they were in a 
orchard, 


PERIODICAL, weighings showed jest how 
much water was being used by each tree, 
and it was soon noted that the consumption 
rate bore no relation to the amount available, 
but was the same, other things being equal, 
Whether the molsture content was bigh of 

‘They were seldom equal, however, so the rate 
varied greatly from day to day and was much 


faster, im fact, when the water was half ex- 
hausted, than’at the bexinning. 

Since the trees were considerably larger by 
this time, this suggested to the experimenters 
that perhaps the root development had some~ 
thing to.do with it. But it was then observed 
that a rise in the temperature caused a rise in 
the consumption of water, o the root hypouh- 
fis was eliminated. Anyhow, there was that 
‘day-to-day variation to be explained. 

"To test this more accurately, a new device 


was brought into play. It was constructed 
somewhat like childs see-saw, with one end 
counterbalanced against the weight of a tank- 
fenelosed tree at the other.” From one end, & 
rod went up through a piattorm and held & 
Deneil against a recording device, so that the 
position of the balance 


ts occurrence 

Te was soon found that the tree's sell-written 
report would have served admirably as a 
‘weather record, Hot sun or dry winds brought 
{an immediate rise in the consumption rate, 
shown by the moving kraph, Cool and over- 
feat periods, oF ilesree of humidity, 
fase the rate to falloff, sometimes to zero, 
Hut the scale on which ‘all this took, place 
steadily inereased, 


HEN one of the experimenters stripped 
half the leaves olf the tree, and the con- 
sumption rate, with all its variations, was 
promptly cut in hall 
Tt was clear, then, that the determining 
factor was the rate at which the moisture 
could evaporate from the leaves 
‘These, Ht was found, functioned like tiny 
drying pans offering the tree's moisture to the 
sun.” The amount of water thus evaporated 
epended upon the leaf area of the tree. 
\Varlations in the rate at which moisture was 
extracted. from the soil were produced by 
‘weather conditions which promoted or re- 
{arded evaporation from the leaves, 
Tis the Teaves, therefore, that determine 
ze of the tree. By exposing their own 
‘evaporation, they make room for 
‘of it to be brought to them from 
the roots, via the tree, by capillary action; 
fand since’ it is the chemical content in this 
moisture that nourishes the tree, its growth 
{s directly affected by the rate ai which this 
evaporation takes place 
‘AU this point, the experimenters ran upon 
fone of the most curious of the many te 
overies they made. Seeking to determine 
the exact “wilting point,” at which the tree 
Tegan to die from instificient water, they 
sradually reduced the amount of moisture 
‘within the stel containers. To ther surprise, 
they found that even after the leaves hat be: 
‘gun to will, the scales indicated that nearly a 
third of the original water supply stil re- 
mained in the soil. (Continued om page 104 
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Facts About Water Now Save Millions 


Further examination revealed the soil to be 
Actually molstset the tree was dpm from 
"eh fhe explanation of th 
asthe explanation of this mystep 
pty aier the cents had made reread 
borates ang earful 
{ests with a centrifugal machine, to determine 
fst how tightly this residual moisture was 
ed Uy the sal, was the seer deelosed, 
{psa ceria amount of tur, u 
‘eld capacity, ts held so tighly as to reat 
the pull of fais an gat ofthis held 
ven more tihtly, and reits even the eapil= 
Aig the rai < 
manent wing percentage, a it 
called, bears a fixed ratio in any sol to the 
fatter fe capacy, "Buti varies widely 


tliferent typeof oil, ranging from twenty 
verre el xcs ope em 
five percent In another, the 


tails compoalion. Some of the clays for ex- 
ample, which have a high field capacity, also 
have a high wilting percentage, owing to the 
tightness with which. thelr. elosely-packed 
particles cling to the moisture. Some’ sands, 
fon the other hand, owing to the looseness af 
their composition,” not only’ hold less water 
than the clays but ive 1 up more realy to 
the roots. 


HE amount of moisture ina piven sll ia 
exces othe petmanent wilting percentage 
snd “up to the eld capacty ty ealled the 
feadily avaiable moisture. dt fe this later 
fue that Is most important, Tt alone tells 
how much water a tree can get out of given 
at "An ede rep  he 
a indefinitely 
Dlaced, knowledge of the wilting percent 
And the eld capacity of sll enables the i= 
tition farmer to dctermineacentiealy just 
iow much water be must supply 
"Another discovery mae bythe esperiment- 
cexeshows im how to supply this water most 
Hlectively.” ‘The belief has been almost uni- 
‘ers held that water put anywhere near 
tie roots wil find its way to them by apie 
lary"netion. But the tats made with the 
furrows showed that this wat by” no Mende 
true 
“Te lateral movement of water, was not 


pearly 40 reat as had een and 
‘Was due solely to gravity. If water is 
soil faster than it can permeate it, there is 


fothing for some of it to-do but go sidewise; 
Dut as soon as this surplus has drained away 
practically all tral movement stops 

‘A quantity of wate, th founds that will 
wet the soll to.a depth of six fet, will spread 
laterally only’ two and a half feet from the 
teenter of each furrow. So if the furrows are 
ie fe apr thei moar ae wil ast 
‘meet, If they are alx fect apart, there 
Tioswile hap of dy ea Uatweee them, 


PACING the furrows so the lateral move- 

ent of the water just clases the gap be= 
(ween, without any overlapping. i am i= 

ant phase of sicceal treation farm= 
Tacs "Aalions of gallons of dearly bourne 
Wier are now being thrown, sway” annually 
Besse sory of scence fe ot 
Universal 

By wiih ivleaton, many farmers 
have believed that they could foree a tice to 
end fs roots down fo pew low levels after 
Subterrancan water, The work ofthe invest 
falors showed that so far as the movement of 


the roots is concerned, this theory is correct. 
Ina fascinating series of tests, they demon- 
strated the uncanny. ability of roots 


to go after water wherever ity 

they separated two plots of soil with 
a waxed ‘that was impervious to 
moisture. "One plot they left dry. Then in 
the other, they grew small plants. The roots 
‘of the plants reached the partition and 
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stopped. Then they wetted the other plot. 
‘The roots promptly bored their way throush 
the partition! 
wise, roots will go down seven, eight, 
und even more feet alter water in the ground: 
But ‘the scientists learned, that getting. this 
‘water up to the tree is another matter. By 
‘means of auto-irizaters—porous containers 
Tines with the surface—the 
"to irrigate the seventh-foot 
Keel, while permiting the upper sift 0 
Eo B_Aheceh ty peered umngh watst 
the pipes to support, & couple of tree, 1 
‘agerimental one wit The rots were un 
1o false the water fast enough from Uhat 
‘to keep pace with the tree's needs, 
average tee in an orchard, they found 
by ptinstakingly” removing the dirt from 
around the base, sends its roots down five or 


HE old-time theory by the 
"Tpivats ar boots of tas cetury ss, 
was that there was a considerable capillary 
frovemeat of Salcethroush sl, and that ss 
fin as water evaporated from the aurface, 
few mouture rot from below to. tke is 
FFG p thew cpilry routes an pts 

Fo break up these exllry routes and pat 3 
rolturepro( cover the eround, farmers 
fest spending millons of dollar 4 year in 
‘Gnking, Coating, and) mulhing ther ot 
Sarde 


Having already discovered that the capil 
lary action was much Jess. than had bees 
supposed the investigators mow tested this 
‘age-old belief with the tanks and the weighing 
derrick. "They found that a tank of unplanted 
soil watered {o field capacity, would lose mois- 
ture by evaporation rapidly immediately after 
Irvization, less rapidly for about a week, ats 
then at a'rate so slow as to be barely percep 
tible.- At the end of eichty days, the soil had 
fost only: twice as mich moisture as in the 
first week; and when the soll sell was ex- 
amined, it was found that it had. lost, no 
moiware at’ all from. below the cieht-inch 
level. And of these cicht inches it was only 
the upper four that were completely dry. 


Chimneys Blow Smoke Rings 


To add an wnusual touch to these Orvieto, 

Italy, chimneys, they were constructed of: 

spiral lines so that the smoke comes out 
‘of them in graceful curves and rings. 


Th gt thatthe ep bt inh, i 
event ‘out is of no consequence to the 
Sime, since bis oot areal below tat eve 
So except for shallow-rooted plants, all the 
time and money that is spent on culiivation, 
Sofar as itis designed to prevent evaporation, 
utterly thrown away 
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and sometimes there were as many’ as three 
Wut the waste didn't end there, In addi- 


tion, it was found that the excess water Ws 
‘actually cutting down the se of the crop, Tn 
‘One orange-erowing county, for example, 
‘when the soll received less than (wenty=f0ut 
Inches a year, the trees yielded ‘ninety-one 
bbaxes per acre. If it received between twenty 
four and thirty-one, the yield jumped 10.135 
boxes. "But if it passed thirty-one inches, the 
‘ield dropped back to 108 boxes, 

‘Besides costing the farmer anywhere from 
four to thirty dollars an acre eich year, the 
‘excess water was robbing him of about forty 
seven boxes of oranges—approximately one- 
third of his potential crop. The reason for 
this reduction, the investietors found, was 
that the excess water fills the pore spaces in 
the soil, displacing oxygen which the roots 


Eeveral years have passed since the fist 
Said applications of the discoveries, Thus, 
Sticlenttime has clad to sbow the dane 
‘ence practical vale of the researches," Con 
Sir afew impresicetgures from last year 
alone, the saving on 
sieaton wats dolls an are, a ttal of $275, 
00, Tm El Dorado County it was $3 an acre 


ane in Butte Count it at as high as $10 an 


it'was the custom previous 
‘many as twelve times a season. This has now 
‘been reduced to six and in some cases even 
to two. 

In Mendocino County, to take a typical 
example, the com! jeation and culti- 
‘vation costs used to run to about S30 am acre. 
Now, it has been cut to S6.. The total saving 
in the nineteen counties where the findings of 
Yeihmeser and. Hendrickson have been. put 
Into practice was $4.500.000 during the twelve 
months of 1082. This figure is expected to 
mount to. more than 10,000,000 when, all 
iteation farming counties in California adopt 

“same methods. “And these methods are 
satya applicable to the sixteen other states 
‘rvlzation farming ts practiced. 
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